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ABSTRACT 

Numerous isolatcd cynodont teeth hâve been collected from the Late Triassic 

of Saint-Nicolas-de-Port (north-eastern France). The material is very diversi- 

fied and the following taxa are recognixed: Pseudoti-konodon wildi Hahn, 

Lepage É’rWouters, 1984; Tncuspes tuebingensisY.. v. Huene, 1933; Tricuspes 

sigogneauae Hahn, Hahn Godefroit, 1994; Tricuspes tapeinodon n.sp.; 

Meurthodon gallicus Sigogneau-Russell et Hahn, 1994; Hahnia oblii^ua n.g.. 

n.sp.; Gaumia longiradicata Hahn, Wild Woucers, 1987; Lepagia gaumen- 

i/j, Hahn, Wild Wouters, 1987; Maubeugia lotharingica n.g., n.sp.; 

Rosieria delsatei n.g., n.sp. and aff. Microscalenodon. This cynodont fauna 

mainly includes small insectivorous forms, more particularly represented by 

Dromatheriidae; tiny herbivorous are represented by rare dwarf 

Traversodontidae. The study of the palaeogeographical and stratigraphie dis¬ 

tribution of the Late Triassic to Early Jurassic cynodonts indicates that the 

fauna discovered in Saint-Nicolas-de-Port is characteristic of the Late 

Norian-Rhaetian period and is actually the most représentative of this period 

for Western Europe. Granulométrie analysis of the bone-bed reveals that 

they accumulated in a nearshore shallow marine environment. 
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RÉSUMÉ 

De nombreuses dents isolées de cynodontes ont été découvertes dans le Trias 

supérieur de Sa.int'N!Colas-de'PorT (nord-est de la France). Le matériel étudié 

esc très diversifié et les taxa suivants sont représentés : Psmdotrkonodon wiUii  

Hahn, Lepage et Wouters. 1984 ; Tricuspes tuebingensis E. v. Muene, 1933 ; 

Tricuspes sigvgftcaïuie Hahn, Hahn et Godefroit, 1994 ; Tnatspcs tdpeinodon 

n.sp. ; Mexirthofhn galliais Sigtigneau-Russell et Hahn,. 1994 î Hahnia obli¬ 

qua n.g., n.sp. -, Gamnia longiradicata Hahn, Wild et Wourers, 1987 ; 

Lepagia gaumemh, Hahn, Wild et Wouters, 1987 : Maubeugia lotharîngica 

n.g., n.sp. ; Rosiêria delsatei n.g., n..sp. et aff. Mit'roscalenodon, La fiiune de 

cynodontes est surtout composée de petits insectivores, représentés notam¬ 

ment par les Dromatheriidae vde iTiinuscuies herbivores, frirmes naines de la 

famille des Travcrsodontidac, sont egalement présents. L’etude de la réparti¬ 

tion paléogéographique et stratigraphique des cynodontes du Trias supérieur 

et du Jura.ssique inférieur montre que la faune de Saint-Nicolas-de-Porr est 

caractéristique de la période Norien supérieur-Rhétien ; c'est incontestable¬ 

ment la faune la plus représentative de cette période pour l’Europe de 

l’Ouest. L’analyse granulométrique du sédiment du hone-bed a révélé qu’il  

s’était accumulé dans un environnement marin proche du rivage. 

INTRODUCTION 

In 1851, Levallois recorded fossil bones from the 

'^gres infra-Uasique' ̂in the vicinity of Saint- 

Nicolas-de-Porc (Meurthe-et-Moselle, north- 

eastern France; Fig. 1). In 1862, lie mentioned 

the presence of a layer rich in fish and saurian 

remains to the south of this cown. In 1928. 

Corroy mentioned Saint-Nicolas-de-Port among 

the most important upper Keuper localities of 

Lorraine. 

In 1971. Laugier gave the .stratigraphie log in a 

sand quarry opened in 1922, 2.5 km south-east 

of Saint-NicoIas-de-Port. Ttus quart)'' falls pardy 

within the boundary of the adjacent village 

Rosières-aux-Salines. He also documented the 

diversity and abundance of the fauna discovered 

there. The stratigraphy and the sedimentology of 

rhis section was studied in detail by Al Kharib 

(1976). 

The first mammal-like tooth was discovered in 

1975 by G. Woutejs, a Belgian collector. This 

tooth was subsequently described by 

Russell et ai (1976). Since then, several tons of 

sédiments hâve been washed and screened by 

G. Wouters, teams from the Muséum national 

d’Histoire naturelle (Paris) and from the Institut 

royal des Sciences naturelles de Belgique and 

several amateur collectors. Attention was particu- 

larly paid to mammal teeth discovered in this 

quarry: the.se hâve been described in a sériés of 

papers by a team Icad by D. Sigogneau-Russcll 

(Sigogneau-RusscU 1978, 1983a, 1983b, 1983c, 

1989, 1990; Franlt et al. 1984, 1986: Sigogneau- 

Russell étal. 1986; Flahn et al. 1989. 1991). 

Amphibian and reptile material has been descri¬ 

bed by BufFeiaut & Wouters (1986), Cuny & 

Ramboer (1991) and Cuny (1993). Fish rcmains 

hâve been studied by Sigogncau-Russcll et al. 

(1979), Martin étal. (1981) and Duffin (1993). 

Synthetic faunal lists are given by Cuny (1993) 

and Duffin (1993). 

Until now> little work has been completed about 

the cymodont teeth discovered in Saini-Nicolas- 

de-Port, in spite of their abundance and iheir 

scientific interest. The double-rooted 

mammal-like tooth described by Russell et al. 

(1976) was subsequently named Meurthodon gai- 

lient Sigogneaü-Russcll et Hahn, 1994 and refer- 

red to the Family “Therioherpetidae” 

(Sigogneaij-Russell ôc Hahn 1994). Hahn et al. 

(1994) described teeth of Tricuspes sigogtieattae 

Hahn, Hahn et Godefroit, 1994 and revtcwcd 

the systematic position of the Family Droma- 
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Fig. 1. — Locality sketch map for Saint-Nicolas-de-Port. 

theriidae. fhe purpose of the présent paper is to 

describe the cynodonc remains discovered in 

Saint-Nicolas-de-Port, on the basis of the whole 

currently available inaterial. The collections are 

housed in the Institut royal des Sciences natu¬ 

relles de Belgique (Brussels: IRSNB) and in the 

Muséum national d^Histoire naturelle (Paris: 

MNHP). The foss'ils were collected by 

G. Wouters, D. Sigogneau-Russell, J.-C. Lepage, 

D. Delsate and P. Godefroit. 

GEOLOGICAL SETTING 

Laugier (1971, fig. 19) described the geological 

section exposed in the quarry of Saint-Nicolas- 

de-Port. The base of the section is formed by 

schistose maris of the Keuper. It is ovcrlain by 

four sedimentary cycles. Bone-beds can be ob.ser- 

ved at the base of each cycle, followed by sands 

and sandstones, fmally by clays. The bonc-beds 

decrease in thickness through the sequence. Lhe 

basal conglomerate, above the Keuper maris, 

reaches a thickness of 1.05 m. 

LJnfortunately, the quarry is now being used as a 

city dump and the section described by Laugier 

cannor be observed any longer. Recent excavations 

and new sections demonstrate that rhe geological 

structure of the quarry is mucK more complex 

than described by Laugier. Mosr of the deposits 

are lenticular and show, therefore, important laté¬ 

ral variations. Furthermore, corrélations betweeu 

close sections are very difFicult to establish. 

Most of the vertebratc material discovered since 

1975 at Saint-Nicolas-de-Porr has beeti found in 

only one bonc-bed. Figure 2 illustrate.s chc geolo¬ 

gical section observed in ihis part ol the quarry. 

The bone-bed is an intra-lormational conglome- 

ratc which varies in thickness from 0.2 to 1 m. It 

is formed by coarse sands and smaJl pebble.s. It 

lays upon more than 7 m of alrernating marly 

clays and sands. The bone-bed is capped by near- 

ly 3 m of compact sandstones. Rccenr excava¬ 

tions exploited other bone-beds in other parts of 
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the quarry. The sampled sédiments hâve still to ved in any of the recent sections of the quarry. 

be screened and sorted. It is interesting to notice The âge of the Saint-Nicolas-de-Porc quarry has 

that, nowadays, Keuper maris cannot be obser- been much disputed. Lack of international agree- 

29. Silt 

28. Brown grits 

27. Silty, brown and compact grits 

26. Ferruginous grits 
25. Yetlow sands and pobbles 

24. BONE-BED: brown sands, green clay and pebbles 

23. Green clay. ferruginous grits and brown sands 

22. Green clay 

21. Ferruginous grits 

20. Green clay 
19. Ferruginous grits 
18. Green clay 
17. Ferruginous grits 
16. Green clay 
15. Ferruginous grits 

14. Green clay 
13. Ferruginous grits 

12. Green clay 

11. White grits 

10. Ferruginous grits 
9. White sands 
8. White sands with green clay 
7. Green clay 

6. White grits with green clay 

5. Ferruginous grits with green clay 

4. White grits 

3. Ferruginous grits 

2. White sands 

1. Green stratified clay 

Fig. 2. — Stratigraphie log of the Upper Triassic section at Saint-Nicolas-de-Port. 
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ment on thc status of the Rhaetian Stage Umits 

the discussion. Moreover, palynological sam- 

plings in the quarry are. at the présent time, 

unprofitable. From a Üihological point of view, 

the sédiments are regaided as Lower Rhaetian in 

âge (Laugier 1971; Al Khatih 197h; Sigogneau- 

Russell 1983a). BufFetaut (1985), Buffetaut &C 

Wouters (I9S6), Cuny & Ramboer (1991), 

Duffin (1993) and Cuny (1993) argue for a 

slighcly older âge; the vercebrate fauna from 

Saint-Nico!as-de-Port shows close similarities to 

that of the Knollenmcrgcl at Halbcrstadt in cen¬ 

tral Germany (Upper Norian). 

Granulométrie analysis of the sédiments 

(Al Khatib 1976) reveals that they accumulated 

in a nearshore shallow marine environment. The 

sands hâve some characters of river or beach 

deposits. 

SYSTEMATIC PALAEONTOLOGY 

The sysiematics of the Cynodontia adopted by 

Battail (1991) is followcd in the présent paper. 

Concerning thc family Dromatheriidae, the clas¬ 

sification proposcd by Hahn et al, (1994) is fol*  

lowed. As thc taxa treated in the présent paper 

are defined excliisively on dental characters, it Is 

usually difficult  to sectie wjth certainty the pola- 

rity of thèse traits. For that reason, it has beeti 

decided to include borh apomorphic and plesio- 

morphic characters in the diagnoses of 

Cynodontia incertae scelis ta^ca; tlierefore, thevse do 

not follow strictly the cladistic principlcs. 

OrderTHERAPSIDA Broom, 1905 

Infraorder CYNODONTIA Owen, 1861 

CYNODONTS WITH SECTORIAL POST¬ 

CANINE TEETH 

Orientation of the teeth 

The orientation of isolatcd reech In cynodonts 

with sectorial teeth Ls discussed by Peyer (1956), 

Russell et al. (1976) and Hahn et al. (1984, 

1987, 1994). The most convexside is convention- 

ally and somewhat arbitrarily regarded as the 

labial side, on both the upper and lower post¬ 

canines, The distal inclination of the cusps, 

when présent, déterminés the rnesial and distal 

sides of the teeth. The accessor)' cusps are usually 

more numerous or better developed on the distal 

haif of the crown than on the mesial half. When 

wear i.s developed, it impossible to distingtiish the 

upper teeth from thc lower ones: wear develops 

on the lingual sidc of the former and on the 

labial side of the latters. When wear is not deve- 

lopcd or when the lingual and labial sides of the 

crown are symmetrical, it is thus impossible to 

scttle whether the specimen belongs to the upper 

or to the lower tooth row. 

Family Dromatheriidae GUI, 1872 

Remark 

The cladogram of the Dromatheriidae proposed 

by Hahn et al. (1994) shows that this group is 

clearly paraphyJetic, as the ancestry of the mam- 

mals lies within it. 

Genus Psetidotriconodon 

Hahn, Lepage er Wouters, 1984 

Pseudotriconodon Hahn, Lepage er Wouters, 1984: 
358. 

TyI'E SPECIES. — Pseudotriconodon wildi Hahn, 
Lepage et Wouters, 1984. 

Otmf.R REFFRRED SPECIFS. — Pseudotriconodon chat- 
terjeei Lucas et Oakes, 1988. Identification of this 
taxon as a cynodont has bcen qucsiioncd by Sucs 
Olscn (1990), but without aigumentaiion, 

DiAGNOSIS. — Crown of postcanine teeth tricuspid to 
penracuspid and veiy narrow (2.4 < ratio “length/ 
widrh” of the crown < 4.2); labial and lingual sides of 
the crown ncarly paralleJ. Cuiring edge pcrfecily 
straight. Base of tnc crown not con.9tnctcd. Root 
semiclliptical in outline, about 1.5 times as high as the 
crown; tip of the root sometimes divided by a short 
furrow; pulpal canal small, ellipticdl in shape and 
sometimes double. 

Pseudotriconodon wildi  
Hahn, Lepage er Wouters, 1984 

(Figs 3, 4) 

Pseudotriconodon wildi Hahn, Lepage et Wouters, 
1984: 358, pl. l, figs l, 2; pl. 2, figs 2-6; pl. 3, figs 1- 
6. — Clemens 1986: 238. — Hahn et at. 1987: 17, 
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pl. 5, fig. 2. — Lucas & Oakes 1988: 447. — Batrail 

1991: 88. - Hahn et ai 1994: 142, fig. 2a. - 

Sigogneau-Russell Ôd Hahn 1994: 206, fig. 10. lOd. 

HolotypF.. — MNHL ‘‘R.M. I”,  in rhe Muséum 
national d'Hiscoire naturelle de Luxembourg. 

Locus TYPrcus. — ‘^Rinckebierg” (Medernach, 
Great'Duchy of Luxembourg). 

Sl'RATUM TYPICUM. — Bone-bed included within the 
Steinmergel'Gruppe (Norian, Upper Triassic). 

New hypoittes. — From Saint-NicoIa-s-de-Port: 
IRSNB R156. IRSNB Rl57> IRvSNB 28114/68. 
IRSNB 28114/lÜÔ, IRSNB 28114/638. IRSNB 
28114/737, IRSNB 281l4/739> TRSNB 28114/752, 
IRSNB 28114/811, fRSNB 28114/859, IR.SNB 
28114/870, IRSNB 28114/905, IRSNB 28114/906, 
IRSNB 28114/994, MNHP SNP25. MNHP SNP54. 
MNHP SNP115L. MNHP SNP61W, MNHP 
SNP63, MNHP SNP68W, MNHP SNP75W, 
? MNHP SNP83W. MNHP SNP198W, MNHP 
SNP288W, MNHP SNP295W, MNHP SNP300W, 
MNHP SNP306W, ?MNHP SNP337W. MNHP 
SNP351W, MNHP SNP423W, MNHP SNP425W. 

Diagnosis. — 0.9 mm < length of rhe crown of post- 

canine teeth <3.1 mm; 0.35 mm < width or the 
crown of postcanine teeth < 0.95 mm. 

Description 

Classification 

Hahn et al. (1984) base their classification of the 

postcaninc teeth in Psticdotriconodon luildi  on the 

number and the arrangement of the accessory 

cusps. Six categories can be distinguished. 

Group 1: 

1 anterior and I posterior accessory cusps. 

Group IL  

1 anterior and 2 posterior accessory cusps. 

Group III:  

1 anterior and 3 posterior accessory cusps. 

Group IV:  

2 anterior and 2 posterior accessory cusps. 

Group V: 

2 anterior and 3 posterior accessory cusps. 

Group VI:  

? anterior and 2 posterior accessory cusps. 

Measuremefits 

The measurements taken on the postcanine teeth 

of Pseudotrkonodon wildi  are shown in table 1. 

The orientation of the teeth and the measure¬ 

ments are illusirated by Hahn étal (1984, fig. 1). 

Crown 

In occlusal view, the crown appears elongated 

antero-posteriorly and quite narrow labio- 

lingually: in the specimens discovered in Saint- 

Nicolas-de-Port, the ratio “length/width” of the 

crown varies between 2.45 and 4.45. Both the 

lingual and the labial sides of the crown are 

Fig. 3. — Postcanine teeth of Pseudotriœnodon wildi, from the Late Triassic of Saint-Nicolas-de-Port. A-C, IRSNB R156: A. latéral 
view; B, occlusal view; C, posterior view. D-F, IRSNB R157; D, latéral view; E, occlusal view; F, posterior view. Scale bar: 1 mm. 
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nearly straight, slightiy convex at the level of the 

main central cusp. Ail  the cusps are in line with 

the anrero'posterior axis of the crown. The cut- 

ting edge is very sharp and perfectly straighr. 

In anterior and posterior views, ail the cusps are 

nearly perfectly straighc, without marked curve 

towards the lingual side of the crown. 

In latéral view, the main cusp occupies a médian 

pOsSition. It has the outline of an isosceles tri¬ 

angle; its anterior and posterior edges arc straight 

or slighrly convex- It is flanked by one to 

two anterior and one to three posterior accessory 

cusps of decreasing heighrs AU are triangular, 

sharp and clearly separated from each other. 

Their vertical axes usually diverge slightly from 

the main cusp; they can be curved towards the 

.A .ciî A Ô 
P A ,û 

Fig. 4. — Outline of postcanine teeth of Pseudotrlconodon wildi, from the Laie Triassic oî Salnt*Nicolas-de-Poit A. IRSNB R157; 
B. IRSNB R156; C. IRSNB 28114/859, D. IRSNB 28114/739, E, IRSNB 28114/906; F. MNHP SNP300W; G, IRSNB 28114/737; 
H. MNHP SNP306W: I. MNHP SNP63Wi J. IRSNB 28114/68; K, IRSNB 28114/905; L. IRSNB 28114/752; M, IRSNB 28114/870; 
N, IRSNB 28114/627; O, IRSNB 28114/766; P. IRSNB 28114/100; Q, MHNP SNP115L; R. MNHP SNP425W; S. MHNP SNP68W: 
T. MNHP SNP75W; U. MNHP SNP351W; V. IRSNB 28114/811; W. IRSNB 28114/994; X. MNHP SNP423W, Y, MNHP SNP295W: 
Z, MNHP SNP288W. Scaie Dar: i mm. 
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médian axis of rhe crown. 
The wear ou the cusps is apical but very erratic: 
it does noi forni clearly defîned facets. It is there- 
fore usually impossible to distingitish upper and 
lower posrcanmes. The crown has no basal cin- 
gulum and no basal groove separating rhe crown 
from the root. 

Root 
The root is about 1.5 times as high as the crown. 
Its outline is semielliptical in latéral view. Its 
médian portion is slightly dcpresscd in compari- 
son with the anterior and the posterior borders. 
The pulpal foramen, when it can be observed, is 
elliptical and elongated antero-posteriorly. 
Ncither bipartition of the root nor undoubling 
of the pulpal canal can be observed in the teeth 
discovered in Saint-Nicolas-de-Port. In anterior 
view, the root is very compressed labio-lingually, 
like the crown. 

Table 1. — Measurements (in mm) ot the postcanine teeth of 
Pseudotriconoàon wHdi, from the Late Triassic of Saint-Nicolas 
de-Port. Le. length of the crown; Wc. widlh of the crown; Hc, 
height of the crown. For the signification of the groups, see text. 

Group Number Le Wc Hc L/W 

I IRSNB 28114/737 195 0.55 11 3.55 
IRSNB 28114'68 1.65 0.6 115 2.75 
IRSNB 28114/628 2.1 0.55 1.4 3.82 
IRSNB 28114/752 2 0.5 >165 4 
IRSNB 20114/8111 1.7 0.7 13 243 
RSNB 28114/100 1.65 0.55 1 3 
MNHP SNP54 1.5 0.37 11 4.05 
MNHP SNP 115L 1.65 0.5 115 3.3 
MNHPSMP61W 2.37 0.9 - 2.63 
MNHNP SNP68W 1.35 0.55 - 2.45 
MNHNP SNP288W 1.1 0.25 0.9 4.4 
MNHP SNP306W 1.9 0.45 115 4.22 

II? IRSNB 28114/994 ?1.8 0.65 13 72.77 

Il IRSNB Rl56 2.45 0.75 185 3.27 
IRSNB 28114/739 2.85 0.95 2.25 3 
MNHP SNP75W 142 0.55 2.58 
MNHP SNP300W 2.18 0.55 145 3.96 

IV IRSNB 28114/859 2.25 0.7 15 3,21 
IRSNB 28114/905 2.25 0.6 >16 3.75 
IRSNB 28114/970 ?2 0.7 1.45 72.86 
IRSNB 28114/906 2.55 0.85 >2 3 
MNHP SNP63W 2 0.45 14 4.44 
MNHP SNP295W 1.35 0.45 105 3 
MNHP SNP351W 115 0.4 11 2.88 
MNHP SNP423W 1.75 0.6 - 2.92 
MNHP SNP425W 1.7 0.55 3.09 

V IRSNB R157 3.1 0.75 2.1 4.13 

Discussion 
Small teeth with fundamcncally tncuspid crowns 
and undivjded roots are also known, in 
Triassic rimes, in Tanystropheus, Macracnemus 
(Prolacertilia) and Eudimorphodon (Pterosauria). 
Haho et aL (1984) list the features distinguj.shing 
the teeth t>f these animais. Différences can parti- 
cularly be observed in the structure of the root, 
bur also in the ornamentanon of the enamel or in 
the proportions of che crown. During the Late 
Triassic, Pseudotricotiodon and Eudimorphodon 
lived together in Sainr-Nicolas-de-l\)rt (Godefroit 
& Cuny, in prep.), as in Medernach (Great- 
Duchy of Luxeraburg, Hahn et ai 1984) and in 
the Chinle Formation of New Mexico, USA 
(Mtirry 1986; Lucav'v m Oakes 1988). 
In contemporary Morganucodontidae (rtal 
mammals), the root in premolars and molars is 
complerely dividcd; moreoven the crown is sur- 
rounded by well devcloped cingula. 
Ornithischian dinosaurs from Lare Tria.ssic 
assemblages of Nortb America dso possess multi- 
cuspid rriangular teeth (Huni 6c Lucas 1994), In 
rhese animais rhe crowns are more massive and 
usually recurved (at leasi in the premaxÜlary 
teeth), The cusps are more numerous and much 
les.s distinct, The root is higher and separated 
from the crown by a well dcvelopcd neck. 
The genus Pseudorriconodon is now urianimously 
relerred to the Family Dromarheriidae (Carroll 
1988; Lucas & Oakes 1988; Battail 1991; 
Hahn et ai 1994; Sigogneau-Russell & Hahn 
1994): this attribution is based on the partial 
bipartition of the root observed in some spéci¬ 
mens, on the triconodont organization of the 
crown and on the combinaced absence of cingula 
and constriction berween the crown and the root. 
The teçth from Saint-Nicolas-dc-Port difter from 
Pseudotriconodon chaiterjeeiy from the Chinle 
Formation ot New Mexico, by the absence of 
distinct striations on the enamel and by their lar- 
ger si/.c. Thcy are both morphologically and 
morphometrically doser to Pseudotriconodon 
wildi, from Medernach. 

Figure 5 shows the relative évolution of rhe length 
(x axis, in Ln) and of the width (y axis, in Ln) of 
the dental crowns Ln Pseudotriconodon wildi. The 
allometric parameters hâve been estimated, using 
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Fig. 5. — Dispersion diagram of the postcanine teeth in Pseudotriconodon. 

Teissiers (1948) formulas (both the length and 

the widch of the crown are here tegarded as 

dépendent variables), separatcly for the popula¬ 

tions from Mcdernach and Sainc-Nicolas-de- 

Porc. The allomeüy coefficient is similar in both 

population: b = 0.90 and 0.92, respectively in 

the populations from Saint-Nicolas-de-Port and 

Medernach. The isometry between the variables 

can therefore reasonably be conduded. On the 

other hand, the characteristic ratio difters in the 

rwo populations: a - 0.31 and 0.40, respectively 

in the populations from Saint-Nicolas-de-Port 

and Medernach. In average, the teeth discovered 

in Saint-Nicolas-de-Port seem natrower than 

those from Medernach. This différence cannot 

be considered as statiscically significant because 

Pearson’s corrélation coefficients between the 

variables are not suffîciently high, r = 0.80 for 

the teeth from Saint-Nicolas-de-Pon and 0.73 

for the teeth from Medernach. Nevertheless, this 

observation is quite interesting because ic reflccts 

a more general morphometrical trendr Tessier 

(1936) and Chevais (1937) hâve actually compi- 

led cxamples in which local races of a same spe- 

cies do not differ in “^b” value, but can be 

distinguished in ‘a” value. The proportions of 

the studied organ differ in these populations, but 

the différences are preserved without change 

during the life of the animal (at least, in mature 

speciniens). Therefore, the scudy of dental allo- 

metry in heudotricorwdm wildi shows that the 

morphometrical différences ohserved between 

the teeth discovered in Saint-Nicolas-de-Port and 

Medernacli cân be incerpreeed as normal varia¬ 

tions between two local (geographicaliy and/or 

sttatigrapbically) fâunas of a same species. There 

is no morphological or morphometrical evidence 

now available to support a systematic distinction 

between these populations. 

Genus Tricuspes E. von Huene, 1933 

Trkuspes E. von Huene, 1933: 82. 

Type species. — Trkuspes tuebingensis E. von Huene, 
1933. 

O'I'HER REFERRED SPECIES. — Trkuspes sigogneauae 
Halin, Hahn etGodefroit, 1994; Tricuspes tapeinodon 
n..sp. 

DiagnosiS. — Accessory ensps sometimes dcvelopccE 
on tlie anicrior (TJe) or on ilic posterior (D/d) border 
of the molar crown. Cusps not perfçctiy aligned but 
arranged in a V-like mannei*: the anterior and posteri(»c 
cusps arc set in a riightly more lingual posinon than the 
more central cusps ajid the crown has an arched aspect 
in occlusal view. Axis of the crown pertecily vertical. 

GEODIVERSITAS • 1997 - 19(3) 575 



Godefroit P. & Battail B. 

Crown separatcd from the root by a marked constric- 
tion. Rooi subdividcd in its full lengih, but both por¬ 
tions remain in close contaa wirh onc anocher* 

Tricuspes tuebingeiisis E. von Huene, 1933 

(Fig. 6A-C) 

Tricuspes tühingensis E. von Hucnc, 1933: 82, pl. 1, 
fig. 7a, b. — Kunn 1965: 85. 
Tricuspes tuhingensis — Hopson & Kitching 1972: 
82. - Clcmens et al 1979: 10. - Clemens 1980: 66, 
pl. 10, figs 1, 2a-c. — Battail 1991: 89. - Hahn et al. 
1994: 148, fig. 3. 
? Schncidezann S. — H. von Huene 1933: 84, pl. 1, 
fig. 9a-d. 

HOLOTTtTE.. — An isolatcd righc molariform preserved 
in the GeoIogisch'Palâonrologischen Institut der 
Universitàc 3’übingen (Germany) and figured, among 
others, by Clemens (1980, pl. 10, figs 1,2a'c). 

Locus rypICüS. — Gaisbrunnen, north of Tübingen 
(Württembcrg, Germany). 

Stratum TYPICUM. — “Rbâtbonebed”, included in 
Rhaetian sandscones. Upper Triassic. 

New HYPOTYPÊS. — From Sainr-Nicolas-de-Port; 
IRSNB RI 58 (upper molariform). 

DlAGNOSlS. — Molariform teeth wich a ciny accessory 
cusp m in postero-lingual position; crown rather high: 

ratio ^‘lengrh/heiglit” of the crown = 1.53 in IRSNB 
RI 58 and < 1.5 in the holotype. Accessory cusps D/d 
and E/e, when présent, incorporated in the cutting 
edge of the crown. 

Descri pnoN 

Measuremmis 

Lengch of the crown = 2.75 mm; width of the 

crown = 1.06 mm; height of the crown =1.8 mm. 

Croîvn 

The nameneJature of the cusps in Tricuspes is 

illustrated by Hahn et al. (1994, fig. 5). The 

enamel is petfectly Smooth. In occlusaJ view, the 

crown is râther elongaced. the ratio 

“length/width” of the crown = 2.59. The labial 

side is very convex antero-posteriorly and the lin¬ 

gual sidcj slightiy concave. The crown is formed 

by five very distinct cusps. Contrary to 

Pseudotriconodon. these are not perfectly aligned, 

but they are arranged in a V-Iike rnanner: 

cusps B and C are set in a more lingual position 

than cusp A; in the saine way, accessory cusps D 

and E are set in a slighdy more lingual position 

than cusps C and B. The cutting edge is not as 

developed as in Pseudotriconodon. The base of the 

crown is clearly constricied. 

In lingual view, the crown is not very high (ratio 

“length/height” of the crown = 1.55) and domi- 

Fig. 6. — A-C, IRSNB RI 58, upper postcanine tooth of Tricuspes tuebingensis, from the Late Triassic of Saint-Nicolas-de-Port; 
lingual view; B, occlusal view; C, posterior view. D*F. IRSNB R159. upper posîcanine tooth of Tricuspes sigogneauae. from the Late 
Triassic of Saint-Nicolas-de-Port; D, lingual view; E, occlusal view; F, anterior view. Scale bar: 1 mm. 
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naicd by the médian cusp A. The anrerior and 

posrerior edges of thh cusp arc clearly convex and 

separated from cusps B and C by distinct 

notches. Its vertical axis slopes slightly backwards. 

Antcrior cusp B is lower than posterior cusp C. 

The latcer slopes more backwards than cusp A; 

cusp B slopes somewhat forwards. Cusp B is flan- 

ked anteriorly by a low> bulbous accessory cusp E; 

cusp C is posteriorly flanked by a very eroded 

accessory cusp D, These accessory cusps are 

incorporated in the cutting edge of the Crown. A 

tiny, very eroded accessory cusp m is visible on 

the lingual side of the crown, just below cusp C. 

Wear facets affect the lingual side of the apex of 

the cusps. This loodi is thus an upper molari- 

form. On cusp A, the wear facer is triangular and 

very concave. Cusp B is more affected by wear 

than cusp C. Accessory cusp D, as mentioned 

above, is very eroded. 

Rooi: 

The root is not preserved in IRSNB RI 58. 

Discussion 

Triciispes îtiehingensis is known by one lower 

(holotypc) and one upper (IRSNB RI58) mola- 

riform teeth. These reeth differ from chose of 

Tricuspes sigogneaii  ̂(see below) in cite presence of 

a tiny accessory cusp m on the posrero-lingual 

portion of cusp c. Accessory cusps d and e, 

althoLigh eroded, are also better dcveloped in 

IRSNB R158 than in Tricuspes sigogneauae (see 

Halm et al. 1994, figs 5-9) and are clearly loca- 

ted on the cutting edge of the crown. IRSNB 

RI 58 dift'ers from the holotype by its crown pro- 

portionally lower and longer. This character, cor- 

related to the development of accessory cusps d 

and e, probably reflects a more distal position in 

the tooch row of the former. Hahn et al. (1994) 

did not observe significant différences in the pro¬ 

portions of lower and upper molariform teeth in 

Incîispes sigogfieaiuie. 

Tricuspes sîgogtieauae 

Hahn, Hahn et Godefroit, 1994 

(Fig. 6D-F) 

Tricuspes sigogneauae Hahn, Hahn Godefroit, 1994: 

149. Egs 5-13- 
Triempes cf. tubingensis Clemens, 1980: 71, pl. 10, 

fig. 5a-c. 

Holotype. — MNHP SNP49LW, a lower molari- 

form figured by Hahn étal. (1994, fig. 5). 

Paratypf.S. — 6 upper molars, 7 lower molars and 

4 premolars preserved in the MNHP and the IRSNB 
(see Hahn et al 1994, tabs 2-4, for catalogue num- 

bers). 

Locus TYPICUS. — Quarry at Rosières-aux-Salines, 

région of Saint-Nicolas-de-Port (Meurthe-et-Moselle, 

France). 

Stratum TYI^ICUM. — “Rhaetian” sandstones. Upper 

Triassic. 

New HYPOTYPES. — From Saint-Nicolas-de-Port: 

IRSNB R159, IRSNB 28114/193, MNHNP SNP55, 
MNHP SNP24W, ? MNHP SNP98W, MNHP 

SNP289W, MNHP SNP343W, MNHP SNP345W. 

DiACNû.SÏS. — Molaritomi teeth without accessory 
cusp m in posiero-lingual position; crown high: ratio 

“length/hcight" of the crown < 1.3. Accessory 

cusps D/d and E/c, when présent, not incorporated in 
the cutting edge of the crown, but located on its ante- 

rior and posterior wall. 

Table 2. — Measurements (in mm) of the new molariform teeth of Tricuspes sigogneauae, from the Late Triassic of Saint-Nicolas- 
de-Port. Le, length of the crown; Wc, width of the crown; Hc. height of the crown; LL. lower left; LR, lower right; UL, upper left; 
UR, upper right. 

Number Position Le Wc Hc Le/Wc Root Cusps 

IRSNB 28114/193 LL 2.92 1.16 2.8 2.52 + 3 
MNHP SNP289W LR 1.86 0.77 1.75 2.42 - 3(?) 
MNHP SNP24W UL 2.56 1.1 1.95 2.33 - + 3 + 
MNHPSNP55 UR 1.67 0.68 1.36 2.46 - 3 
IRSNB RI 59 UR 2.17 0.8 1.75 2.71 - + 3 + 
MNHPSNP343W UR 1.13 0.5 1 2.26 - (?)3 
MNHPSNP345W UR - 0.87 2 * - +3(?) 
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Description 

The molariform reerh of this species were very 

accurately described by Hahn et aL (1994). The 

new material discovered in Sainr-Nicolas-de-Porr 

does noc give new morphological informarions. 

Table 2 gives a summary of the main morpholo- 

gical and morphometrical informations collecled 

from the new molariforms of Trictispes sigo- 

gneaiiae. The classification of the teeth, following 

the development of the accessory cusps, was crea- 

ted by Halin et ai (1994) and Ls cxplained below 

(description of Triempes tapeinodon). 

Discussion 

Hahn et al. (1994, figs 13, 14) attribute four pre- 

molariform teeth to Tricuspes sigogneauae. These 

are regarded, in the présent paper, as belonging 

to Cynodontia incertae sedis. 

Tncttspes tapeinodon n.sp. 

(Figs 7, 8) 

Tricîispes sp. indet. — Hahn et ai 1994: 154, partim  ̂
fig. 16. 

Holottpe. — IRSNB R161, an upper right molari- 

form. 

Paratypes. — IRSNB R160, IRSNB 281 14/35, 
IRSNB 28114/80, IRSNB 281 14/106, IRSNB 

28114/107, IRSNB 28114/108, IRSNB 28114/109, 

IRSNB 28114/827, IRSNB 28114/988. MNHP 

SNP]60\C^. 

Locus TYPICUS. — Quarry at Rosières-aux-Salines, 
région of Saint-NicoIas-de-Porr (Mcurlhc-ct-Moselle, 

France). 

DerIV^ATIO NOMINIS. — tapeinos (Greek) = low, and 

odous (Greek) = tooth. 

S tratum TYPICUM. — “Rhaetian” sandstones. Upper 
Triassic. 

DiAGNOSIS. — Crown of ihc molariform teeth very 

low: nicio “length/hcight" of the crown 1.55. 

Médian cusp A/a not muth higher than cusps B/b and 
C/c. No accessory cu.sp m in postero-lingual position. 

Accessory cusp.s d and c, when présent, incorporated 
in the cutting edge of the crown. 

Description 

Classification 

As proposed by Hahn et al. (1994) in Tricuspes 

sigogneauae. 3: both accessory cusps D/d and E/e 

absent; +3: E/e présent, D/d absent; 3+: E/e 

absent. D/d présent; +3 +: both D/d and E/e pré¬ 

sent. 

Measurements 

The measurements taken on the molariform teeth 

of Triempes tapeinodon are shown in table 3. 

Fig. 7. — Molariform teeth ot Tricuspes tapeinodon, from the Late Triassic of SaInt-Nicolas-de-Port. A-C, IRSNB R161, upper post- 
canine; A, lingual view; B, occlusal view; C, antehor view, D-F. IRSNB R160, ? lower postcanine: D, lingual view; E, posîerior view; 
F, occlusal view. Scale bar: 1 mm. 
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Crown 

The enamel is aiways perfectly smooth. The 

Crown is composecl of three main cusps. The 

highest (A/a) is set in a submedian position and 

flanked by an anterior cusp (B/b) and a postcrior 

cusp (C/c). Two accessory cusps are sometimes 

developed on thc anterior and posterior portion 

of the Crown (respectively E/e and D/d). In 

occlusal view, the crown is proportionally long 

and narrow: thc ratio “length/width” of the 

crown varies between 2.25 and 3-8, on che reeth 

currendy studied. The crown lias a pronounccd 

arched aspect; its labial side Js very convex antero- 

posteriorly and its lingual side. slighdy concave; 

at the level of the central cusp, the lingual side ol 

the crown is neverlheless somewhat convex. As 

usual in Triaispes, the cusps are not perfectly ali- 

gned, but set in a V-Iike mariner. The cutting 

edge joining the cusps together is less developed 

than in Tricuspes tiiehingensis or Trlcuspes sigO' 

gneauae. The anterior and posterior ends of the 

crown are tapering. 

In lingual view, the crown is very low; the ratio 

"length/hcight" of die crown varies between 1.55 

and 2.25 m thc material referred to this species. 

The main cusp A/a is not much higher than 

cusps B/b and C/t. Cusps B/b and C/c are usual- 

ly subequal in size and it is thcrcforc more diffî-  

cult to distinguish the anterior and the posterior 

ends of the crown than in Trienspes tnebingensis 

or in Tricuspes sigogneattae. They are more roiin- 

ded and stocky than cusp A/a and their vertical 

axis can be somewhat divergent. The cusps are 

well separated from each other by deep notches. 

F G 

The accessory cusps D/d and E/e, when présent, 

are incorporated in the cutting edge, as in 

Tricuspes tuehwgensis, and not rejected on the 

anterior and posterior walls of the crown, as in 

Triciapes sigogneduae. 

There is no trace of clngulum or accessory 

cusp m, as in Tricuspes Uiebingensis. The crown 

was apparently separated from the root by a 

constriction. 

Wear facets arc not always as well marked as in 

Tricuspes sigogfieauae and it is therefore some¬ 

times difficult to distinguish the lower from the 

upper molariform reeth. Wear erodes the upper 

teeth on their lingual and the lower teeth on 

their labial side. 

In IRSNB Rt60 (lower molariform), the apices 

of cusps A, B and C are truncated by wear and 

hâve thus a bevel-edged aspect. Cusp A beats a 

second elliprical wear facet, from the apical facet 

to its base. 

In IRSNB 28114/108 (upper molariform), rhe 

apices of cusps A. B and C arc slightly blunt by 

small circulât wear facets. The lingual side of the 

crown bearSj below cusp b, a wide facet reminis- 

ceni ot a contact lacet with the contiguous tooth 

in the dental row. 

The lingual side of IRSNB 28114/109 (upper 

molariform) has a very extensive, mat and slight¬ 

ly concave wear facet, extending from the ante¬ 

rior edge of cusp B to the anterior edge of 

cusp c and from rhe base of the crown to the 

apices of rhe cusps. A second wear facet, at the 

base of the posterior side of cusp C, can be inter- 

H I 

Fig. 8. — Outline of molariform teeth of Tricuspes tapeinodon, from the Late Triassic of Saint-Nicolas-de-Port. A, IRSNB R161; 
B. IRSNB 28114/80; C, IRSNB 28114/108; D, MNHP SNP160W: E. IRSNB 28114/109; F, IRSNB 28114/106; G, IRSNB R160: 
H. IRSNB 28114/107; IRSNB 28114/35. Scale bar: 1 mm. 
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Table 3. — Measurements (in mm) of the molariform teeth of Tricuspes tapeinodon, from the Late Triassic of Saint-Nicolas-de-Port. 
Le, length of the crown; Wc. widih ot the crown; Hc. height of the crown; LL, (ower left; LR, lower right; UL, upper left; UR, upper 
right. 

Number Position Le Wc Hc Lc/Wc Root Cusps 

IRSNB 281 U/35 ?LL 1,15 0.4 0.74 2.87 3 
IRSNB 28114/107 ?LL 2.28 0.6 1.02 3.8 + 3 
IRSNB 28114/106 LR 2.87 0.85 1.5 3.38 3 + 
IRSNB R160 ?LR 2.27 0.7 1.33 3.24 + 3 + 
IRSNB 28114/80 UL 2.62 0.82 1.46 3.19 3 + 
IRSNB 28114/827 UL - 0.98 1.5 - + 3(?) 
MNHPSNP160W UL >2-3 0.72 - >3.26 + 3(?) 
IRSNB R161 UR 2.83 0.9 1.62 3.14 + 3 + 
IRSNB 28114/108 UR 2.15 0.95 1.27 2.26 3 + 
IRSNB 28114/109 UR 1.65 0.67 0.75 2.46 3 

preted as a contact facet with the contiguous Root 

posterior tooth in the dental row. It seems, there- The root is not preserved in the molariform 

fore, thar the teeth of the same row were aligned, tooth referred to Tricuspes tapeinodon. 

which permits one-to-one occlusion between 

teeth of the opposite rows. DISCUSSION 

The labial side oflRSNB 28114/106 (lower mola- Figure 9 compares the distribution of the length 

riform) beats three wear facets. The first one (x axis, in Ln) and of the width (y axis, in Ln) of 

erodes the posterior edge of cusp b and the ante- the molariform teeth in the three species recogni- 

rior edge of cusp a. The second one is conrinuous zed in the genus Tricuspes. le appears that 

on the posterior edge of cusp a and on the anterior T tapeinodon has, in average, proporiionally nar- 

edge of cusp c. The third facet aftccts the posterior rower dental crowns than T. sigogneauae, This 

edge of cusp c and the anterior edge of cusp d. resuit can be considered as significant because 

0.60 

Fig. 9. — Dispersion diagram of the molariform teeth in Tricuspes. 
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Pearsons corrélation coeffîclcnts are sufficiently 

high: r = 0.91 and 0.84, respecrively in 77 sigo  ̂

gfieauae and X tapeinodim, The al!ometr>' coefti- 

cient, estimared by Teissiers (194S) formula 

differs betwecn rhese species (b = l 16 in T sigo- 

gneauae and 0.9 in T. tapeinodon)y whlch 

confirms their taxonomie distinction. There is 

no evidence, at our présent State of knowledge, 

to support a generic distinction of Tricuspes 

tapeinodon. 

Genus Meurthodon 

Sigogneau-Russell Hahn, 1994 

Meurthodon Sigogneau-Russell er Hahn, 1994: 212. 

Type species. — Meurthodon galltcus Sigogneau- 

Russell et Hahn, 1994. 

DiagNOSIS. — As for the only currendy recognized 
species Meurthodon gallicus Sigoaneau-Russcll et 
Hahn, 1994. 

Meurthodon gallicus 

Sigogneau-Russell e? Hahn, 1994 

(Figs 10, 11) 

Meurthodon gallicus et Hahn, 1994: 
212, figs 10.11. — Hahn étal. 1994: 142. fig. 2f 

Tricuspes sp. indet. - Hahn et al. 1994: parüm 154, 

fig. 15. 

^'‘Dent d'aspect mammalien" (Russell et ai 1976: 377, 

pl. 1, fies 1-3). 
probabiy représentative of a cynodont reptile...” 

(Qcmens 1979; 11). 

“Advanced mammal-like reptile” (Clemens 1980: 62). 

“French mammal (?)” (Gow 1980: 480, fig. 10). 

Holotype. — MNHP SNPl W. 

Locus TYPICUS. — Quarry at Rosières-aux-Salines, 
région of Saint-Nicolas-de-Port (Meurthe-et-Moselle, 

France). 

Stratum TYPICUM. — “Rhaetian” sandstones. Upper 
Triassic. 

New hypotype.s. — From .Saint-Nicolas-de-Port: 

MNHP SNPIW, IRSNB R162, IR.SNB RI63. 

IRSNB 281141/5. IRSNB 28114/17, IRSNB 
281 14/40, IRSNB 28114/45, IRSNB 28114/56, 

IRSNB 28114/746'. IRSNB 281 14/754, IRSNB 

28114/814, IRSNB 28114/902, IRSNB 28114/993. 

MNHP SNP51DD. MNHP SNP64W. MNHP 
SNPl I5W. MNHP SNP200W, MNHP SNP210W, 

MNHPSNP514W. 

DiagNÜSIS. — Crown of postcanine teeth asymmetri¬ 

cal and tetracuspid, The second cusp is always the lar- 

gest and the firsi cusp is usually the smallest. The 

three posterior cusps are clearly inclined backwards. 

Small erratic cingular éléments on some teeth. Crown 

Fig. 10. — Postcanine teeth of Meurthodon gallicus, from the Late Triassic of Saint-Nicolas-de-Port. A-C, IRSNB R162. lower post¬ 
canine: A. latéral view; B, occlusal view; C posterior view. D-F, IRSNB RI 63, upper postcalne; D, latéral view; E, occlusal view; F, 
posterior view. Scale bar: 1 mm. 
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clearly separared from the roor by a sulcus. Roots 
completely subdividcd and fully separated on the dis¬ 
tal tnree quartcrs of their length. 

Diisc:RipriON 

Preliminnry remark 

Until now, the hülot)''pe (MNHP SNPIW) was 

the only known specirnen of Meurtbodan gullicus. 

d'he original description of this cooth 

(Russell et al. 1976) is parcicularly detailcd. 

Therefore, the following description points only 

to differenrial characters observed in new mate- 

rial referred to this species. 

Measurements 

The measurements taken on the postcanine teeth 

of Meurthodon galllcus are shown in table 4. 

General characters of the crown 

The Crown is letracuspid and the cusps are very 

compressed labio-lingually. The second cusp is 

always the highesr. 1rs is flanked by a small ante- 

rior cusp and by cwo posrerior cusps of decrea- 

sing sizes. 'l’hc thrcc posterior cusps slopc 

backwards. *I'he crowns of somc teeth (IRSNB 

28114/005, IRSNB 28114/902) arc proportion- 

ally less long, but higher than in MNHP 

SNPIW. This feature can rcflect the relative 

position of the tooth in the jaw: the most slender 

teeth hâve a pronouneed premolariform aspect. 

First cusp 

The firsr cu.sp is always quite small. Its axis is near- 

ly perfeerly vertical, but can somerimes slope 

backwards (IRSNB 281 i4/40). It is asually adja¬ 

cent to the second cusp, but can be separated Irom 

it by a more or less deep groove. Ir is sometimes 

slightly displaced towards the lingual sidc ol the 

crown (IRSNB 28114/5, IRSNB R163, IRSNB 

28114/814, MNIIN  SNP115W'). The firsi cu-sp 

of MNHP SNPIW, IRSNB 28114/40. IRSNB 

28114/056, IRSNB RL62, MNHP SNP64W and 

MNHP SNPZIOW bears, on its anierior lingual 

side, a well marked liât triangular lacet. This sug- 

gests a coniaa beween contiguous teeth and thus, 

a mesio-discal overlapping of the teeth (Russell 

et ai 1976). In IRSNB Rl62, a riny accessory 

cusp, at die base of ihe labial sidc of rhe firsc cusp, 

is prolonged backwards by a brief ridge. 

Second cusp 

The second cusp is always by far the highest. Its 

labial sidc is more convex than its lingual side. Its 

apex is rounded. It slopes backwards: its vertical 

axis forms an angle of 60" to 70" with the hori¬ 

zontal axis of the crown, 1rs posterior matgln is 

always less oblique than its anterior margin. Both 

are made thinner, cuteing, usually pinched ai the 

base and more rounded at the top. fhe cusp can 

be slightly curved towards the lingual side of the 

crown (IRSNB 28114/5, IRSNB 28114/17, 

IRSNB Rl63). At the level of the junction with 

the third cusp, both the labial and rhe lingual 

sides of the crown bear a concave dimple. The 

labial one is always better marked. 

Third aisp 

The third cusp is ncarly identical to the second. 

It is usually still more melined backwards 

(MNHP SNPIW, IRSNB R163. IRSNB 

28114/40, IRSNB 28114/56. IRSNB 

28114/902). It is always smaller rhan rhe second 

cusp and higher than rhe first and the fourth. Its 

anterior and posterior margins are cutting, too, 

particularly at their ba.se. Its labial and lingual 

sides aiso bear small facets, at the levcl of the 

junction wiih rhe fourth cusp. 

Fourth cusp 

The fourth cusp is usually higher than the frrst 

one (MNHP SNPIW, IRSNB 28114/5, IRSNB 

28114/17, IRSNB R163, IRSNB 28114/45, 

IRSNB 28114/56, MNHP SNP64W, MNHNP 

SNP2Î0W), but can sometimes be somewhat 

smaller (IRSNB 28114/902, IRSNB 28] 14/993, 

MNHP SNP200W). It is always less indined 

backwards than che third: its slope is approxima- 

tely the same than rhat of rhe second cusp. Its 

apex is usually more sharp-pointed than that of 

the second and the thîrd cusps. Its anterior mar¬ 

gin is sharper than its posterior margin, winch 

participâtes in the posterior border ol che crown. 

The posterior border of the fourth cusp bears, in 

IRSNB 28114/5 and IRSNB R163, a well mar¬ 

ked iriangular mat facet, probably corresponding 

10 rhe overlapping area with the contiguous pos- 

lerior tooth in the dental sériés. In IRSNB 

28114/040, a posterior swelling forms a tiny 

posterior accessory cusp. 
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Base of the croxvn 

The base of the crown is distincrly constricted by 

a sulcus scparating it from the root. Undcr the 

cusps, the labial sidc of the crown is usually 

convex antero-postcriorly; the lingual side is flat 

to slightly concave. The labial side somctimes 

présents a concavity beeween the second and the 

third cusp (MNHP SNP IW, IRSNB 28114/5, 

IRSNB 28114/56). Between these cusps, the 

base of the lingual side of the crown bears a 

dimple in continulty wiih the séparation line of 

the roots. 

The labial side of IRSNB Rl62 bears, under ihe 

junction between the third and the fourth cusp, 

a small swclling which can be inrerpreted as the 

rough shape of a cingulum. ff  rhe orientation 

proposed above is correct, the présence of cingu- 

lar cléments on the labial sidc should indicare, by 

analogy with the Morganucodontidac. that this 

tooth is an upper postcanine. The presence of 

wear faects on rhe labial side of the cusps concra- 

dicts this inrerpretacion (see below). Siich a swel- 

ling can be observed on ihe lingual side of 

IRSNB 28114/17, under the junction between 

Fig. 11. — Outline of postcanine teeth of Meurthodon gaUicus, from the Late Triassic of Saint-Nicolas-de-Port. A. MNHP SNPIW: 
B, IRSNB R162 {lower postcanine); C, IRSNB 28114/902; D. IRSNB 28114/40; E. MNHP SNP210W; F, MNHP SNP64W; G. IRSNB 
28114/993: H, IRSNB R163 {upper postcanine); I. IRSNB 28114/746; J. IRSNB 28114/17 (lower postcanine); K, MNHP SNP514W; 
L, IRSNB 28114/56 (lower postcanine); M, IRSNB 28114/45 (lower postcanine); N, MNHP SNP51DD: O, MNHP SNP20W. Scale 
bar: 1 mm. 
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the second and rhe third cusp. With rhe lingual 

dimplc betw^een fhe second and the third cusp, 

this swelllng delimits a small lingual basin. A 

riny accessory cusp can bc ubserved on rhe lin¬ 

gual side of IRSNB 28114/5, under the junction 

berween the second and ihc third cusp. These 

last vwo teeth, which présent cingular cléments 

only on cheir lingual side, are rherefore probably 

lower postcanines. 

Wear facets 

Russell et aL (1976) did not observe clearly defi- 

ned wear (acets in MNHP SNPlW. The flat 

anterior facct on the first cusp is neveriheless 

interpreted, as mentioned above, as a contact 

area wirh the coniiguous cooth. The flatter upper 

half of the fourth cusp is .similarly regarded as a 

contact area with the poscerior tooth. These 

facets indicatG rhat the teeth of the sanie row 

were aligned, which is an important prerequisite 

to one-to-one occlusion (Crompton àc Luo 

1993; Luo 1994). However, sc-veral other teeth 

présent clearly dcfincd wear facets. 

Two elongatcd. scmielhptical and concave facets 

are présent on the labial side of rhe second and 

third cusps, in IRSNB 28114/5. The facet 

extends nearly as far as the base of the second 

cusp. If  rhe orientation proposed is correct, this 

tooth is cherefore a lower postcanine. 

In IRSNB 2S114/56, wear facets are aiso located 

on the lingual side of the second and third cusps. 

The first facet truncates the top of the second 

cusp. The second facct is long and oblique for- 

wards: it reaches the base of the third cusp. This 

tooth is rherefore probably a lower postcanine. 

In IRSNB 28114/17. the labial side of the apex 

is truncared by un elhprical wear facet, which 

confirms iis attribution to rhe lower dental sériés. 

In IRSNB RI62, a wear facet extends on rhe ante¬ 

rior side of the apex of the seetmd cusp, replacing 

its natural cutting edge by a narrow, fiat and elon- 

gated facet, and, on the its labial sîdc, forming a 

small triangular area. The interpretation ol this 

tooth is dLfficultr both the cingular éléments and 

the wear facct arc présent on the same side and the 

cusps are not cun^d. If  the orientation of this 

tooth is correct, it is thus a lower postcanine with 

tiny external cingular éléments. 

MNHP SNP 115W has been identified by 

Hahn et al. (1994, fig. 15) as Trkuspes s'p. In fact, 

it présents ail the diagnostic characters of 

Meunhodon gallicus. Tht labial side of its last 

ihree cusps possesscs wcll marked wear facets. 

Thus, it is probably a lower postcanine. 

MNHP SNP 200W aIso possesses a wcll marked 

elongatcd wear facet on the labial side of its 

second cusp, which permits its attribution to the 

lower dental sériés. 

Two wear facets can be obscived on chc lingual 

side of IRSNB RI63. The First, triangular in 

shape. is located at the apex of the second cusp; 

the second facet is elongatcd on the third cusp. 

This is therefore probably an upper postcanine. 

Roots 

The roots can only be observed on the holotype 

and hâve been descrîbed in detail by Russell et ai 

(1976). 

DiSCUvSSION 

Russell et al (1976) discuss in detail the affinities 

of the holorype MNHP SNPlW and emphasize 

the close resemblance of this tooth with those of 

the Late Triassic cynodont Therioherpeton cargni- 

ni Bonaparte et Cabrera, 1975 and with those of 

Sinoconodon rig^ieyi Patterson ef Oison, 1961. 

The latter genus is now clearly recognized as a 

true mammal, forming the sister-group of a 

monophyletic taxon rhat includes ali the other 

Table 4. — Measurements (in mm) of the postcanine teeth of 
Meurthodon gaîlicus, from the Late Tflassic of Saml-Nicolas-de- 
Porf. Le, length of lhe crown; Wc. width of the crown; Hc, heighl 
of the crown. 

Number Le Wc Hc Lc/Wc 

MNHPSNPlW 4.25 1.32 3.05 3.22 
IRSNB 28114,005 2 17 0.8 >2 2.71 
IRSNB 28114/017 2.32 0.8 2.23 2.9 
IRSNB 0163 225 0,72 2.12 3.12 
IRSNB 2S114/040 39 1.1 >2.1 3.54 
IRSNB 28114/045 2.42 0.9 - 2.69 
IRSNB 28114/056 2.6 0.87 >1.85 2.99 
IRSNB R162 4.25 1.35 2.9 3.15 
IRSNB 28114/746 3.95 1.07 2.4 1.65 
IRSNB 281147754 2.98 0.9 - 3.31 
IRSNB 20114^902 2 0.88 2.37 2.27 
IRSNB 28114/993 2.48 - 2.1 
MNHP SNP64W 3.53 0.97 2.25 3.64 
MNHP SNP200W 1.85 0.8 1.43 2.31 
MNHP SNPPtOW 3.02 1.01 2.7 2.99 
MNHP SNP514W 267 0.89 2.17 3 
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mammals (Crompion & Luo 1993; Wible & 

Hopson 1993; Lucas & Luo 1993; Luo 1994). 

Sigogneau-Russell & Hahn (1994) group 

Therioherpeton and Meurthodon within rhe Fami¬ 

ly Theriohcfpctidae. Thjs family is thoughi to 

form che sister-group of thc Dromatheriidaf. 

Hahn et al. (1994) gaiher both généra within che 

Family Dromatherüdae. 

The new specimens discovered in Saint-Nicolas- 

de-Port perniii a better underscanding of rhe 

déniai variability in Meurthodon. The postcanine 

teedi of Meurthodon are compared in detail wirh 

chose of Therioherpeton and Sifioconodon ̂in 

order to clarify the affinities of the genus; 

1. The présence of wcar facets on the labial side 

or on the lingual side of the crowns auests that 

the niaterial referred to Meurthodoti includes 

upper and lower postcanines morphologically 

identical. This seems to bc a usual character in 

the Dromatheriidae. 3*he upper and lowcr post¬ 

canines seem also very similar in Sinoconodon. In 

TherioherpetOTK the upper aiid rhe lower postca¬ 

nines seem to bc constructed following the same 

plan» but rhe poor preservadon of the material 

prevents more précisé comparisons. 

2. In ShiocoHodony postcaninc leeth lack différen¬ 

ciation inro prcmolanform and molariform cceth 

(Crompton Sun 1985). In adule dental formu¬ 

la, ihe single canine is separated from rhe firsr 

postcanine by a long diastema (Patterson 6c 

Oison 1961). The anterior postcanines are lost 

without replacement, resulting in an incrcasingly 

large postcanine diastema during ontogeny. Ac 

least two postcanines are added to thc posterior 

end of the tooth row and at Icast one posccanine 

was replaced in older specimens (Crompton 

Luo 1993). In Thenoherfeton, the crowns of die 

anterior posreanines are not preserved, but rhe 

size of their alvcolae are smaller than in die pos- 

rerior molariform tccth. 1 heir postcaninc denti¬ 

tion was thus probably subdividcd into 

premolariforni and molariform tecth. 

Bonaparte & Barbcrena (1975) observed an 

alternate tooth replacement in rhis genus. In 

Meurthodon, only isolarcd teeth hâve been disco¬ 

vered; rhis prevents thc identification of premo- 

lariform teeth in this genus (sce below). 

Nevertheless, some teeth hâve a more slender 

aspect than others: rhis can reflecc their relative 

position in the dental sériés. The tooth replace¬ 

ment pattern is unknown in Mewthodon. 

3. ïn Meurthodon, rhe roots of molariform teeth 

are iully separated on rliree quarrers of their 

leïigth, but fused proximally below the cTown. In 

Thenoherptton, lhey are separated on the whole 

length, but connected by a rhin sheet of dentine. 

In Sinoconodon, like in Meurthodon ̂rhe post- 

canine roots are divided only along their distal 

parts (Luo 1994. fig- 6.6). 

4. In Meurthodon, the presence ofsmaJl lacets on 

the anterior and posterior parts of the crown 

reveals thc contact between contiguous postca- 

nines. In Therioherpeton, the discal postcanines 

bave an oblique implantation, like in tbe 

Trithcledontidae: thc anterior margin of the dis¬ 

tal postcanine is placed antero-iingually to the 

postêrior margin of die mesial tooth. The adja¬ 

cent postcanines of Sinoconodoit do not interlock 

with one aiiuther (Crompton & Luo 1993). 

5- rhe postcanines of Meurthodon show wcar 

facets. They do not .seem constant, like in thc 

MorgaiiuCüdontidae or later mammals, indica- 

ting that the relations between lower and upper 

postcanines were not yet clearly defined. A stron- 

ger wear seems to affect the cusps of 

lherioherpeton (sce Bonaparte & Barbcrena 

1975). In Sinoconodon, ihe postcanine crowns 

lack wear facets, which is probably correlated to 

the absence of one-io-one alignnient of ihe cor- 

responding upper and lowcr molariforms 

(Crompton & Luo 1993: Luo 1994). 

6. Tiny and very inconstant cingular éléments can 

bê observed un Meurthodon postcanines. 

Therioherpeton lucks cingulum or cingular accesso- 

ly cusps. Sonic of thc best preserved postcanines 

of SinocoTJodon possess a faim labial cingulum on 

the uppers and a more distinct one on the poste- 

roiingual surface of the lowers (Crompton & Sun 

1985: Crompton ôc Luo 1993). 

7. In tliese three généra, rhe crown is larerally 

compressed and fundamcnially retracuspid: the 

second cusp is the highe.st and the decreasing -size 

of the distal cusps is regular. The cusps are pro- 

portionally higher and better defined in 

Meunhodan than in Therioherpeton, but this niay 

be a resuir of a stronger wear in the latrer genus 

(Sigogneau-Russell & Hahn 1994). The cusps do 
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not présent baclcwards slope in Therioherpeton. 

The First cusp is îndcpendam from the second 

and the la5t two cusps are doser side by side than 

in Metirthodon (Russell et ai 1976). A fifth ante- 

rior accessory cusp can be observed on some 

postcanines in Sinoconodon (see Patterson & 

Oison 1961; Crompton & Sun 1985). The first 

cusp is usually better separated from the second 

than in Meurthodon. The last three cusps are also 

usually less inclined. 

Comparisons with the advanced cynodont 

Therioherpeton and the primitive mammal 

Sinoconodon ̂whose dentition is most similar, 

reveal that the postcanine teeth of Meurthodon 

présent a mosaic of plcsioiîiorphic (low develop¬ 

ment of cingular éléments) and apomorphic (bet¬ 

ter separated roots, wear facets, ? contacts 

between adjacent postcanines) characters. As this 

taxon is currcntly Icnovvn only by its postcaninc 

teeth, il is not possible to décidé whether 

Metirthodon is a very advanced cynodont or a true 

early mammal. Waiting for fimher evidence, ihis 

genus is provisionally and questionably classificd 

whithin the Dromatheriidae» as suggested by 

Hahn et ai (1994). This scems the mpse conser¬ 

vative course, in the présent State of knowledge. 

Morphometrically, the dispersion diagram of the 

postcanine teeth in Meurthodon gallicus shows a 

négative allomeiry between the width and the 

lengîh of the ctowns (Fig. 12): the allomerry 

coefficient b, calculated according Tessier’s 

(1948) formula, is 0.63. Pearsons corrélation 

coefficient is high (r = 0.89) and ihis resulc can 

therefore be regarded a.s correct. This négative 

allometry refleers rhe cutting function of the 

postcanine teeth in Meurthodon. The corrélation 

beiwcen the length and the height ot the postca¬ 

nine crowns is too low (r = 0.63) to permit a cor¬ 

rect estimation of the allometry coefficient 

between these variables. 

CVNODONTIA INCERTAE SEDIS 

Genus Hahnia n.g. 

Type species. — Hahnia obliqua n.sp. 

DerivaTIO NOMINIS. — Dedicaced to Prof. 

Dr. G. Hahn, for his contribution to the knowledge 
of Late Triassic cynodonts and early mammals from 

Lorraine. 

DiaGNüSIS. — As for the only currently recognized 

species Hahnia obliqua n.sp. 

Discussion 

See under Hahnia obliqua n.sp. 

Fig. 12. — Dispersion diagram of the postcanine teeth in Meurthodon. 
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Hafmm obliqua n.sp. 

(Fig. 13) 

Holotype. — [RSNB R164, a left uppcr postcanine, 

with its root nearly completely preserved. 

PaR/\tytf.s. — MNHP SNP50DD, a complété lower 
right postcanine; IRSNB 28114/102, MNHP SNP23 

and MNHP SNP57. crowns without roots of upper 
postcanines. 

Derivatio NOMINIS. — oblîquîis, -a, -um 
(lat.) - oblique. Refers to the vertical axis of the 
Crown, inclincd backwards. 

Locus TYPICUS. — Quarry at Rosières-aux-Salines, 
région of Saiiit-NicoIas-de-Port (Meurthe-et-Moselle, 

France). 

Stratum taticum. — “Rhaetian” sandsrones. Upper 
Triassic. 

Diagnosis. — Ratio “lengrh/width” of rhe 
Crown > 3. Vertical axis of the crown inclincd back¬ 

wards. Main cusp slightly curved towards the lingual 

side. Labial side of the crown clearly more convex 

than the lingual side. Elongated wear facets along the 

anterior and posterior cutting edges, on the upper 

postcantnes. Base of the crown not constricted. Root 
semielliptical in outline, 1.5 co 2 times as high as the 
crown. PulpaJ canal narrow and elliptical in outline. 

Description 

Measurements 

Table 5 shows che measurements taken on the 

postcattine teetli of Hahnia obliqua from Saint- 

Nicolas-de-Port. 

Crown 

The crown is tricuspid and the enamel, perfectly 

smooth. In occlusal view, the crown is very com- 

pressed labio-lingually: 3 < ratio “length/widch” 

of the crown < 3.65. The labial side is convex 

antero-posrcriorly, while chc lingual side is slight¬ 

ly concave. As in Pseudotriconodony the thrcc 

cusps are perfectly aligned on chc mesio-distal 

axis of che crown. Nevertheless, the edge is not as 

sharp as in rhe latter genus. On cite upper post- 

canines, the edge is parricularly blunt berween 

the main caasp and the mesial cusp. The apex of 

rhe main cusp is rejccced to the lingual side. 

In anterior view, rhe main cusp is not perfectly 

straighc, as in PseudotriconodoHy but curved 

towards che lingual side, parricularly in its upper 

portion. 

In lingual view, the vertical axis of che crown is 

inclined backwards, forming an angle of approxi- 

mately 15*^ with the vertical axis of rhe root. The 

Fig. 13. — Postcanine leeth of Hahnia obliqua, from the Late Triassic of Saint-Nicolas-de-Port. A-C, IRSNB R164, upper postcanine; 
A, latéral view; B, occlusal view; C, anterior view. D-F, MNHP SNP50DD, lower postcanine; D, latéral view; E, occlusal view; F, pos- 
terior view. Scale bar: 1 mm. 
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Table 5. — Measurements (in mm) of the postcanine teeth of 
Hahnia obliqua, from the Late Triassic of Saint-Nicolas-de-Port. 
Le, length of the crown; Wc, width of the crown: Hc, height of 
the crown; Hr, height of the root 

Number Le Wc Hc Hr 

IRSNB R164 1.6 0.45 1.15 2.1 
IRSNB 28114/102 1.25 0.4 > 1.2 - 

MNHP SNP50DD 1.82 0.5 1.25 1.9 
MNHP SNP23 2.3 0.75 - - 

main cusp has a triangular ouiline; its anterior 

and posterior etlges are srraight, but its apex is 

always somewhar blunt. It is flanked by a pair ol 

very blunt rriangular accessory cusps. Tliese are 

not well separated from the main cusp. Becaiise 

üf rhe baclwards slopc of the crown, the distal 

accessory cusp seems lowcr chan the inesial cusp. 

In the upper postcanines, a well marked wear 

facet runs along the posterior edge, on the lin¬ 

gual sidc of the main cusp. This looks like an 

elongated, very narrow and mat surface. In 

IRSNB 28114/102 and MNHP SNP23, a 

second wear lacet is présent on the anterior edge 

ol rhe main cusp; it is less marked attd less long 

(stopping below the apex ol the main cusp) than 

rhe first one. This facet is absent from IRSNB 

R] 64. but ihe anterior edge of the main cusp is 

very blunt. A third small facet is présent on the 

lingual side of rhe apex of the main cusp. In 

MNHP SNP50DD. identîfied as a lower postca¬ 

nine, a small wear facet is présent on rhe labial 

side of the main cusp, in the middlc of chc ante¬ 

rior edge. 

There is no constriction between the crown and 

the root. 

Root 

The root is nearl}' complété in IRSNB RI64 and 

complète in MNHP SNP50DD. In IRSNB 

RI64, the root is nearly 2 timcvS a.s high as the 

crown; in MNHN SNP50DD, the ratio ^height 

of the root/height of ihe crown” = l.S. In basal 

view, it is very compressed labio'linguâlly. Its 

labial sidc is slightJy convex antero-posveriorly; 

the upper portion of its lingual side is fiai and 

the lower portion is slightly concave. The pulpal 

foramen is small and ellîptical in outline. k does 

not show any évidence ol bipartition. 

In latéral view, the root has a scmi-elliptical out¬ 

line. It gradually and symmetrically gets narrow 

towards the cîp. 

Discussion 

By ihcir general morphology, these teeth are remi- 

nisceiu of the small carnivorous cynodonts from 

the Upper Triassic: the crown is tricuspid, smooth, 

very narrow labio-lingually, wirh a cutting edge 

and withoui cingulum; the root is high and 

semielliptical in shape (Hahn et ai 1984). The 

affinities wiih the different familles of Triassic car¬ 

nivorous cynodonts are neverthele.ss dilïicult to 

establish. The main characters of the postcanine 

teeth in these familles are reviewcd helow and 

compared wirh rhose of Hahnia obliqua. 

Thrinoxodontidae 

(Lare Permian of South Africa and Russia, Early 

Triassic of South Africa) 

In conrrast with Hahnia obliqua, the postcanine 

teeth oi the Thrinaxodontidae are not strictly 

sectorial, but possess an internai cingulum with 

small cusps (Hopson ÔC Kitching 1972; Battail 

1991). rhe lingual side of the upper postcanines 

does not beat marked wear fiicets. 

Galescinridat 

(Tare Permian and Early Triassic of South Africa) 

Like in Huhrtiay the postcanine teeth of the 

Gale.sauridae arc dêVoid of cingulum. Never- 

rheless. in Cynotaurus Schmidt, 1927. they are 

less compressed labio-lingually and the anterior 

accessory cusp is less detachêd. In Galesaurus 

Oweu, 1860. the postcanines arc very compres- 

sed labio-lingually, but, in conctast with Hahma, 

the main cusp is Very curved backwards and 

there Is nci anterior accessory cUsp (Battail 1991). 

The teeth do not bear marked wear facets 

(Crompton 1972). 

Cynognathidae 

(Early Triassic and Early Middle Triassic of 

South Africa and South America) 

The Cynognathidae form a monogcneric family 

(Battail 1991). The postcanine teeth of 

Cymgtathui Scelcy, 1895 are similar ro rhose of 

Hahnia-, the crown is very compressed labio- 

lingually, devoid of cingulum and formed by a 
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high central cusp flanked by several accessory 

cusps perfecrly alignée! antero-posteriorly, for- 

ming a cutting edge. The vertical axis of the 

Crown slopes bacicwards. The lingual slde of the 

upper postcanines and rhe labial side of the lower 

postcanines bear marked wear facets (Crompton 

1972). The root is undivided, but can be slightiy 

depressed by a longitudinal furrow. Nexxrtlieless, 

différences can bc observed: in Cyno^iathus ̂rlic 

main cusp i.s curved backvvards and somewhat 

serrated, especially in younger spccimens. 

Chiniquodontidae 

(Lower Triassic of South Africa and Argcnrina, 

Middle Triassic of Tanzania, Argentina and 

Brazil, Upper Triassic of Argentina and Brazil) 

In the Chiniquodontidae, the root of the postca- 

nine teeth is never suhdivided and can he separa- 

ted from the crown by a well marked 

constriction. The prcscnce of wear lacets atlcSTs 

constant contacts between upper and lower po.st- 

canines> like in llahnid. The crowns of postca¬ 

nine teeth are strictly sectorial, following the 

complété disparition of dic cingulum, in Probelc' 

sodon lewisi Romer, 1969 and Probaînognathui 

jenseni Romer, 1970 (Battail 1989). The crowns 

of the postcanincs, in Probainognathns, although 

very worn, are quite different from those of 

Hahnia: the main cusp, Jow and weakly develo- 

ped, is flanlvcd by un anterior and a posterior 

cusp poorly developed. The edge formed by 

rhese cusps is slnuous and devoid of .sharp 

points. Only the mosc posterior postcanînes are 

iricuspid in Probeksodon: the anterior accessory 

cusp is always very low and poorly separated 

from the main cusp. The lattcr is very curved 

backwards. 

Tritheledontidae 

(Late Triassic of Argentina, Early Jurassic of 

South Africa and the USA) 

In the 'Irithelcdontidae, rhe crowns of the post¬ 

canine teeth are always less compressed labio- 

lingually chan in Hahnia and usually bear a cin¬ 

gulum (see Gow' 1980). 

Dromatheriidne 

(Middle Iriassic of Argentina, Late Triassic of 

Europe and the USA) 

The postcanînes of Hahnia are very similar to 

rhosc oi Pseudoti-iconodon: the crown is triciispid, 

strictly sectorial without cingulum and very com- 

pres.sed labio-lingually; the cusps are perlectly ali- 

gned following the antero-posterior axis of the 

crown, forming a cutting edge; iherc is no 

constriction between the crown and the root; rhe 

root is semielliptical in outlinc and very com¬ 

pressed; the pulpal foramen is small and elliptical 

in outline. Marked wear lacets arc absent from 

Pmidotriconodon postcanines, but are observed in 

Tricuspes. The backwards slope of the crown is an 

uncommon fcaturc in specics currently relcrred 

to the Dromatheriidae. The only tnie dîagnosti- 

cal character of the Family Dromatheriidae is the 

subdivision of the root în posterior postcanines. 

This fcaturc is not présent in the rwo complété 

teeth currently discovered in Hahnia. 

Neverthcless, rhe subdivision of the base of the 

root is very rare in the primitive Dromatheriidae 

Pseudotricomtdon. 

Small carnivoroUi cynodonts inccriac sedis 

(Late Triassic of l'Europe) 

In Lepagia Hahn, Wild et Wouters, 1987 and 

Gaarnia Daim, Wild f*tWüutcrs, 1987, the post- 

canine teeth are fundamentally tricuspid and 

strictly sectorial, withcjut cingulum, like in 

Hahnia. The roor is always undivided. Conuary 

to Hahnia, the crown i.s never inclincd back¬ 

wards, the main cusp is not curved to che lingual 

side and does not bear marked wear facers, in 

boih gcncra. Morcover. the crown is wcll separa¬ 

ted from the root by a marked constriction. 

In che current staïc of knowledge, the phylogene- 

tical position of Hahnia within the infraorder 

Cynodontia seems difficuU to establish. The 

structure of the postcanine teeth is similar to 

those of Cynognathidae, but che artribution to 

rhis Family is very dubious, for want of true dia- 

gnostical characters in the posreanines’ rhe 

Cynognathm Zone in South Africa (Sparhian ro 

Anisiun, see Shishjtin et ni 199S) and the Upper 

Tria.ssic in Saint-Nicola.s-dc-Port are aciually 

separated by a spacc ol time oJ about 25 Ma. 

The postcanines of Hahnia re.semble those of che 

Dromatheriidae, too, but rhere Is no trace of 

biparliiion ol ilie roor in the material currently 
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discovered. Waiting for further évidences. 

Hahnia is dius referred to Cynodontia incertae 

sedis. 

Genus Gaumia Hahn, Wild et Wbuters, 1987 

Gaitmia Hahn, Wild et Wouters, 1987: 11. 

Type SPECIES. — Gaumia longiradkata Hahn, Wild et 

Wouters, 1987. 

Other referred .spectes. — Gaumia ? incisa Hahn, 
Wild er Wouters, 1987. 

Diagnosi.S. — Crown of the postcanine tceth “irico-  
nodont”, more or Icss narrow, with the labial and lin¬ 

gual sides nearly symmetrical. Axis of the crown per- 
fectly vertical. Cusps not curvcd and more or less sym- 

metrically arranged, the central cusp bcing the 
highest: cuaing cd  ̂pcrfectlv straight. No cingulum. 
Base of the crown cunstrictcd. Root trianguUr in out- 

line and very high, at Icast 1.5 timcs as high as the 
crown. Tip of the tout undivîdcd; pulpal canal .small 
and rounded to elliptical in outline. 

Gaumia lon^radicata Hahn, 

Wild er Wouters, 1987 

(Pigs 14, 15) 

Gaumia longiradicaUi Hahn. Wild et Wouters, 1987: 

12, pl. 4, fig. 1, pl. 5, fig. I. - Battail 1991: 89. - 
Sigogneau-Russell & Hahn 1994: 206, fig. 10.10b. 

Holotype. — IRSHR “R.M.35”. 

Fig. 14. — Postcanine teeth of Gaumia longiradicata, from the Late Triassic of Saint-Nicolas-de-Port. A, B, IRSNB R165; A, latéral 
view; B, occlusal view. C-E, IRSNB RI66; C, latéral view; D occlusal view; E, ? anterior view. Scale bar: 1 mm. 
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Paratype. — IR5NB “R.M.36”. 

Locus TVPicus. — Side of ihc speedway E25-E411, 
at Habay-Ia-Vicillc (Belgian Lorraine). 

Stratum typicum. — Bone-bed “HLV-2”,  Grès de 

Mortinsarr (Rhaerian, üpper Tna.ssic). 

New HYPOTYPES. — From SainL-Nicolas-de-Pori; 

ÏRSNB R165. IRSNB R166. IRSNB 28114/047, 

IRSNB 281 14/055. IRSNB 281 14/088, IRSNB 
28114/090, IRSNB 28114/093, IRSNB 28114/646, 
IRSNB 28114/982. ^ IRSNB 281 14/771. MNHP 

SNP131L, MNHP SNP430W. 

DiaGNOSTS. — Crown of postcanine teeth tri- ro pcn- 
tacuspid and relatively thick: 2.1 < ratio 

*‘Iength/widih^’ of the ctown < 2.75. First pair of 

accessory cusps (or médian accessory cusps) not clearly 
individualizcd; second pair (latéral accessory cusp) 
more clearly separated. Smooth enamel on ail cusps. 

Description 

Classification 

The postcanine teeth of Gaumia longiradicata 

discovered in Saint-Nicolas-de-Port are classified 

according to rhe number and the position of ihe 

accessory cusps, as in Pseudotriconodon wildi  (see 

above). The estimate of the number of accessory 

cusps is not aiways easy because these are usually 

weakly differenciated. 

Measîirements 

The measurements taken on the postcanine teeth 

of Gaumia longiradicata discovered in Saint- 

Nicolas-dc-Port are shown in table 6. 

Crown 

In Gaumia longiradicata, the postcanine crowns 

are perfectly smooth. In occlusal view, the cruwn 

is thicker than in Pseudotriconodon ivildi  or in 

Gaumia ? incisa: 2.1 < rario “length/width” ol the 

Crown < 2.75. Both the labial and the lingual 

sides of the crown arc convex at the level ol the 

main cusp. The width of the crown progressively 

decreases towards the anterior and posterior 

ends. The cusps are perfectly aligned on ihe 

antero-posierior axis of the crown. Their edge, 

perfectly médian and straight, is not as sharp as 

in Pseudotriconodon wildi  or in Gaumia ? incisa. 

In anterior view, the main cusp is perfectly 

Fig. 15. — Outline of postcanine teeth of Gaumia fongiradicata, from the Late Triassic of Saint-Nicolas-de-Port. A. IRSNB R165: B, 
IRSNB 28114/47: C, IRSNB R166: D. IRSNB 28114/982; E. IRSNB 28114/90; F, IRSNB 28114/93; G. IRSNB 28114/55; H, IRSNB 
28114/88;!, IRSNB 28114/646; J, MNHPSNP131L Scale bar: 1 mm. 
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Table 6. — Measurements (in mm) of the postcanine teeth of Gaumia longiradicata, from the Late Triassic of Saint-Nicolas-de-Port. 
Le, lengîh of the Crown; Wc, width ot the crown; Hc, height of the crown; Hr. height of the root. For the signification of the groups, 
see text. 

Group Number Le Wc Hc Hr LcAVc Hr/Hc 

1 IRSNB 28114/047 1.95 0.75 1.4 2.75 2.6 1.96 
IRSNB 28114/088 1.2 0.5 0.85 - 2.4 - 

IRSNB 28114/090 1.5 0.65 1.2 - 2.31 - 

IRSNB 28114/093 1.7 0.8 1.3 - 2.12 - 

IRSNB 28114/646 1.9 0.7 1.1 >1.6 2.71 >1.5 
MNHP SNP131L 1.67 0.61 ? 1.18 - 2.73 - 

MNHP SNP430W 1.32 0.53 - - 2.49 - 

? IRSNB R165 1.6 0.71 2 3.3 2.26 1.65 

Il IRSNB 28114/055 1.9 0.75 1.8 - 2.53 - 

IV IRSNB 28114/982 1.95 0.75 1.5 >1.9 2.6 >1.27 

IV ? IRSNB R166 2.3 0.9 1.8 2.65 2.56 1.47 

straighc, noc curved to the lingual side of the IRvSNB R165), or can be presented as a vague 

crown. undulation ot the edges of the main cusp 

In latéral view, the main cusp has a triangular (IRSNB 28114/047, IRSNB 281J 4/646). When 

outline and is specially broad: its base occupics the latéral acces.sory cusps arc présent, they are 

nearly the full length of the crown. Its borders set at ilie base of the crown, quite anteriorly 

are straight to slighily concave. Its apex is less and/or posteriori)'. These latéral accessory cusps 

sharp than in Pseudotricoriodon tvildi. The are very small (less than one tcnch of the height 

médian pair of accessory cusps is set along the of the main cusp), narrow, but better differencia- 

lower third of the main cusp. These are not very ted than the médian accessory cusps. 

developed and always very blunr: they can be Wear is apical and very erratic, as in 

separated from the main cusp by an indentation Pseudotricoriodon wildi, It does not form clearly 

which is not very deep (IRSNB 28114/093, marked wear facets. The crown and the root are 

Ln {length of the crown) 

Fig. 16. — Dispersion diagram of the postcanine teeth in Gaumia longiradicata. 
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clearly separated by a constriction. 

Root 

The root is prcserved in IRSNB 28114/047, 

IRSNB 281 14/646, IRSNB R165. IRSNB 

281 14/982. IRSNB R166 and MNHP 

SNPI31Lm In anrerior view, rhe root is less nar- 

row and rhus, more robust ihan in Pseudotri- 

conodon wildi. This explains ihe highcr 

proportion of preserved roots in Gaurnia longira- 

dicata. The root is mucli higher than the crown: 

rhc ratio ‘'hetght of rhe roor/heighr of che crown” 

varies bcnveen 1.47 {IRSNB R166) and 1.96 

(IRSNB 28114/047). Ir has, in latéral view, a 

subtriangular outline: irs length lessens quickly 

and symmetrically rowards che rlp. Its anterior 

and posterior bordées are srraighr (IRSNB 

28114/913) ro slightly convex (IRSNB 

28114/047, IRSNB R165, IRSNB 28114/982). 

The tip of the root is rtmnded and pierced by a 

small rounded to elliptical pulpal loramen: this 

pulpal canal is never double, as in Iheudotricono- 

don ivitdi.  

In IRSNB RI 66, rhe anterior (?) border of the 

root is naturally truncated at the level of its lower 

third. A small lunulate foramen is visible at the 

level of the iruncature. As this feature can be 

observed in only one specimen, it is not possible 

to know whether this represents a second pulpal 

foramen or more simpiy an isolated anomaly of 

the root. 

Discussion 

Gaurnia resembles Pseudotriconodon in the gene¬ 

ral aspect ol the crown of its postcanines. 

However, the base of the crown is constricted 

and the root is higher and subtriangular in out¬ 

line. riic absence ol bipartition of the root sug- 

gests that Gaurnia is not a membet ol che lamily 

Dromatheriidae. l'hc présence of a second pulpal 

loramen in IRSNB RI 66 needs to be confîrnted 

by future discovery ol addirional specimens sho- 

wing this Icaturç. The absence ol truc apomoi- 

phics in the postcanine dentition of Gaurnia 

leads to consider this genus as a Cynodontia 

incertae sedh (see Hahn et al. 1987î Battail 

1991). 

The postcanine teeth discovered in Saint- 

Nicolas-de-Port can be referred to the species 

Gaurnia longiradicata Hahn, Wild et Wouters, 

1987: their crown is relatively thick and the 

enamel is perfectly smooth on ail cusps. These 

teeth cannot l»e morpliomeirically distinguished 

from the type material discovered in Habay-la- 

Vieillc (Fig. 16). In this species, the length and 

the width of the crown are isometrical (b = 0.99; 

r = 0.94). The dental crowns relerred ta Gaurnia 

? incha Hahn, Wild et Wouters, 1987 are signifi- 

cantly narrower and enamel ridges arc présent on 

the lingual side of the main cusp. Peyer (1956, 

pi- 9, Bgs 18, 27, 34, 44 and 47) describes seve- 

ral teeth from ihe Upper 'friassic of Hallau 

(Switzcrland) iliat can be referred to the genus 

Gaurnia. They are characterîzed by lew indistinct 

enamel ridges on both the lingual and the labial 

sides ol the main cusp: they probably belong to a 

new undescribed species (Sigogneau-Russell & 

Hahn 1994). 

Genus Lepagia Hahn, Wild ef Wouters, 1987 

Lepagia Hahn etal.  ̂1987: 5. 

'rvPH SPECIES. — Lepagia gaumensis Hahn, Wild et 
Wouters, 1987. 

DlAGNOSlS. — As for the only currently recognized 

species, Lepagia gaumensis Hahn, Wild et Wouters, 

1987. 

Lepagia gaumensis 

Hahn, Wild et Wouters, 1987 

(Figs 17, 18) 

Lepagia gaumensis Hahn étal., 1987: 7, llg. 2, pl. 1, 

fig. 1, pl. 2, figs 1,2.- Banail 1991: 89. - Sigogneau- 
Russell & Hahn 1994: 2Ü6, fig. 10. lOa. 

^Zâhne von wahrscheinlicb synapsiden Reptilien, 
Grappe tP (Peyer 1956; 56, partim, pl. 5, fig. 66, 
pl. 10, fig. 68). 

**Zahn eines syruipsiden Reptiles* (Kindlimann 1984: 3, 

fig. 4). 

Hoi-OTYPE. — IRSNB "R-M.28”. 

Paratypes. — IRSNB "R.M.29” and IRSNB 
“R.M.30”. 

Locus TYPICUS. — Side of the speedway E25-E411, 

at Habay-la-Vieille (Belgian Lorraine). 
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Stratum typicum. — Bone-bed “HLV-2”,  Grès de 

Mortinsart (Rhaetian, Upper Triassic). 

New HYPOTYPES. — From Sainr-Nicolas-de-Port: 

IRSNB R167, IRSNB 281 H/051, ? IRSNB 
28114/104. 

DiagnosiS, — Crown ot' tlie postcauinc teeth long, 

narrow (2.5 < ratio “length/widtli” of the 

Crown” < 3J) and tricuspid to pcniacuspid; labial and 
lingual sides of rbe crown dightly^ convex and ncarly 

parallel; cutting edge of the cusps perfeerly straight. 
Crown asy'mmerrical in latéral view. Axis of the crown 
perfectiy vertical. No cingulum. Base of rhe crown 

very constricted. The root, ncarly rectangul.ir in larcraJ 
view and subcqual in height to the crown, doe.s not 

taper distally. Pulpal canal rcstrictcd to a long and 

narrow slit. Horizontal ramus of the inandiblc very 

low. Splenial very thin, extending halfway up on the 
lingual sidc of the dentary. 

DESCRiraON 

Orientation 

As in Pseudotriconodon wildi  (see above). 

Measurements 

Measurcments taken on the postcanine teeth of 

Lepagia gaiimensis discovered in Sainr-Nicolas- 

de-Port are shown in table 7. 

Crown 

l'he crown is perfectiy smooth in IRSNB 

28114/051 and IRSNB R167: some indistinct 

enamel ridges are présent on the labial side of the 

apex of the main cusp, in IRSNB 28114/104. In 

occlusal view, rhe crown is rather long and nar- 

row: the ratio “length/width*^ of the crown varies 

between 2.5 and 3.5 in the teeth discovered in 

Saint'Nicolas-de-Port. The labial and lingual 

borders are nearly parallcl: rhe labial side is 

somewhat more convex chan rhe lingual one. 

The cusps are perfectiy aligned followmg the 

aniero-posterior axis of the crown; ihey form a 

sharp cutting edge. 

In ancerior view, the main cusp is perfectiy 

straight and not curved towards the lingual side. 

Fig. 17. — IRSNB RI67, postcanine tooth of Lepagia gaumensis, from the Late Triassic of Saint-Nicolas-de-Port. A, latéral view; B, 
occlusal view; C, ? anterior view. Scale bar: 1 mm. 
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Table 7. — Measurements {in mm) of the postcanine teeth of Lepagia gaumensis. from the Late Triassic of Saint-Nicolas-de-Port. 
Le, length of the crown; Wc. width of the crown: Hc, height of the crown; H, height of the root. For the signification of the types, see 
text. 

Group Number Le Wc Hc Hr Lc/Wc Hr/Hc 

?ll IRSNB 28114/051 1.25 0.5 7 0.95 1 2.5 1.05 

IV IRSNB R167 3.65 1.05 2.7 1.7 3.47 0.63 
IRSNB 28114/104 2.65 0.85 1.8 - 3.12 ' 

In latéral view, the crown is more irregular, less 

symmetrical ihan in Pseudotriconodon or 

Gaumia. The main cusp, rriangular in shape, is 

proportionally less high and iis apex is less sharp 

than in the laiter gênera. Il is llankcd by one or 

two anterior, and by one or two posterior acces- 

sory cusps. In IR.SNB 281 14/104 and IRSNB 

Rl67, which possess two pairs of accessory 

cusps, the anterior accessory cusps are sec higher 

on the edge of the main cusp than the posterior 

accessory cusps. Tlte firsi pair of accessory cusps 

(médian accessory cusps) is rather large  ̂bue not 

very sharp; on the other hand, the second pair 

(latéral accessory cusps) is smaller, but sharper. 

The crown of IRSNB 28114/051 is very eroded. 

Its main cusp seems slighrly inclined backwards; 

the anterior accessory cusp is small but very 

sharp, whereas the posterior one appears as a 

vague ondulation of the posterior edge of the 

main cusp.. 

As in Pseiidotriconodon and Gamma, wear îs erra- 

cic on the apex of the cusps and docs not form 

clearly defined facecs. There is no trace of cingu- 

lum. The crown and the root are separated by a 

well marked constriction. 

Root 

The root is undivided and never clearly higher 

than the crown: the ratio “height of rhe 

root/height of the crown” is about 1.05 in 

IRSNB 28114/051 and 0.63 in IRSNB RI67. In 

anterior view, ic is always very narrow. In latéral 

view> the root of IRSNB R167 has an irregulat 

trape7.oidaJ ourline. Its Icngth is greater than irs 

height. Its anterior border is straight and oblique 

backwards and iis posterior border is clcarl}^ 

convex. The roor of IRSNB 28114/051 is pro- 

partionally highcri its anterior and posterior bor- 

ders arc slightly convex and nearly parallel. 

The tip of the root is well preserved în IRSNB 

R167. Il is long and nearly straight. The pulpal 

foramen is restricted to a long, very narrow and 

undivided slit. 

Discussion 

IRSNB 28114/051 and IRSNB R167 are similar 

to the postcanine teeth of Lepagia gaumensis 

Hahn, Wild er Wouters, 1987 from the Rhaecian 

of Habay-la-Vieille (Belgian Lorraine) and 

Hallau (Switzerland): the crown is asymmetrical 

and irregular, there is a well marked constriction 

Fig. 18. — Outline of postcanine teeth of Lepagia gaumensis, from the Late Triassic of Saint-Nicolas-de-Port. A, IRSNB RI67; 

B, IRSNB 28114/104; C. IRSNB 28114/51. Scale bar: 1 mm. 
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between the crown and rhe roor, the roor is pro- 

portionally low and subrrapezoidal, the pulpal 

canal is a long and narrow slit. 

The identification of IRSNB 28114/104 is more 

problematical because of ics broken root. The 

shape of the crown resembles that of Lepagia 

gaumensis, but erratic enaniel ridges can be 

observed on the labial side of the apex of the 

main cusp. Nevertheless, this character is too 

poorly expressed to justily the création of a new 

species. WaJting lot Inrther evidence, this tooth 

is tentatively identified as Lepagia gaumensis. 

Hahn et al. (1987) compare the mandible of 

Lepagia gaumensis with that of Probainognathus. in 

both taxa, the splenial is very narrow and extends 

haliway up on rhe lingual side of the dentary As a 

resuit of this comparison, Lepagia is grouped 

within the famÜy Chiniquodontidae. Battail 

(1989) observed a comparable réduction of the 

splenial in ail the other lamilies of advanced cyno- 

donts, correlatively to the development ol the 

dentary. Moreover, the horizontal ramus of the 

mandibule is much lower in Lepa^i than in the 

Chiniquodontidae and is racher rcminisccnt of the 

mandible of the Dromatheriidae. Nevertheless, 

rhe root of the posreanine recrh is not subdivided 

in Lepa^ay as in the Dromatheriidae. Thus, in the 

current State of our knowledge, it is not possible 

to State precisely the systematic position of 

Lepa^agaumensis within the Cynodontia. 

Table 8. — Measurements (in mm) of lhe cynodont premolariform teeîh, from the Late Triassic of Saint-Nicolas-de-Port. Le, length of 
the crown; Wc, width of the crown; Hc, height of the crown. For the signification of the forms, see text. 

Form Number Le Wc Hc Lc/Wc Lc/Hc 

1 IRSNB 28114/029 1.4 0.65 . 2.15 . 

IRSNB 28114/032 1.45 0.58 1.9 2.5 0.76 
IRSNB 28114/039 1.13 0.68 1.43 1.66 0.79 
IRSNB 28114/114 1.25 0.55 - 2.27 - 

IRSNB 28114/116 1.4 0.65 - 2.15 - 

IRSNB 28114/118 1.05 0.6 1.2 1.75 0.87 
IRSNB 28114/119 1.25 0.7 1.47 1.79 0.85 
IRSNB 28114/120 1.65 0.88 2.3 1.87 0.71 
IRSNB R168 2.4 1.2 3.95 2 0.61 
IRSNB 28114/755 1.9 0.85 - 2.24 - 

IRSNB 28114/765 1.87 1 2.48 1.87 0.75 
IRSNB 28114/904 2.15 1.25 2.82 1.72 0.76 
IRSNB 28114/911 1.12 0.57 >1.58 1.96 >0.7 
IRSNB 28114/973 1.5 0.98 1.83 1.53 0.82 
IRSNB 28114/000 2.13 1.25 ? 1.7 ? 

IRSNB 18114/925 1.68 1 ? 1.68 7 

MNHP SNPâSDD 2.37 1.15 3.27 2.06 0.72 
MNHP SNP58W 1.52 07 - 2.17 
MNHPSNP136W 0.95 0.53 1.05 1.79 0.9 
MNHPSNP159W 1.32 0.5 1.5 2.64 0.88 
MNHPSNP214W 1.73 0.98 - 1.76 
MNHP SNP215W 1.28 0.64 1.57 2 0.82 
MNHP SNP282W 0.73 0.35 1.05 2.09 0.7 
MNHP SNP328W 0.7 0.32 0.77 2.18 0.91 
MNHP SNP342W 0.88 0.48 . 1.83 - 
MNHP SNP395W 2.04 1.1 3.11 1.85 0.66 
MNHP SNP402W 2.21 - 3.24 - 0.68 
MNHP SNP404W 1.57 0.77 - 2.04 - 
MNHP SNP443W 0.58 0.33 0.68 1.76 0.85 
MNHP SNP451W 1.3 0.51 - 2.55 - 
MNHP SNP468W 2.15 1.16 3.28 1.85 0.66 

2 IRSNB R169 1.5 0.65 - 2.3 - 
MNHPSNP95L 1.07 0.35 - 3.05 - 

MNHPSNP12W 2.19 1.19 - 1.84 - 
MNHPSNP85W 1.39 0.68 1.49 2.04 0.93 

3 IRSNB R170 2.15 1 3.8 2.15 0.57 
4 IRSNB RI71 2.25 1.05 1.9 2.14 1.18 
5 IRSNB 28114/877 0.75 0.18 - 4.17 - 
6 MNHPSNP484W 1.8 0.47 1.42 3.83 1.27 
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PrEMOI^RIPORM TEHTU INCLRTAi. SRDIS 

Teeth with a slender crown composée! by a high 

anterior cusp and by a smail posterior accessory 

cusp are described and discussed in the présent 

chapter. Biomcrrical data observed on these teeth 

are shown in table 8. Six categories can be distin- 

guished, on the basis of the general morpho-logy 

of their crown. 

Form 1 

(Figsl9A. B, 20) 

MaIERIAL EXAMINED. — Specimens discovered in 

Saint-Nicolas-de-Port: IRSNB R168, IRSNB 

28114/000, IRSNB 281I4/029> IRSNB 28114/032. 
IRSNB 28114/039. IRSNB 281 14/114. IRSNB 

28114/116, IRSNB 28114/118, IRSNB 28114/119, 

IRSNB 28114/120. IRSNB 281 14/755. IRSNB 

28114/765, IRSNB 28114/904. IRSNB 28114/911, 

Fig. 19. — Cynodont premolariform teeth, from the Late Triassic of Saint-Nicolas-de-Port. A, B, IRSNB R168, form 1; C, D, IRSNB 
R169. form 2; E, F, IRSNB R170. form 3; G, H, MNHP SNP484W, form 6; I, J, IRSNB R171. form 4. A, C, E, G, I. latéral views; B, H, 
J, apical views; D, F, posterior views. Scale bars: 1 mm. 
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IRSNB 281 14/925, IRSNB 28114/973, MNHP 
SNP72DD, MNHP SNPS3DD, MNHP SNP5HW, 

MNHP SNP136W, MNHP SNP159W, MNHP 
SNP214W. MNHP SNP2J5W. MNHP SNP282W, 

MNHP SNP328W, MNHP SNP342W. MNHP 
SNP395W, MNHP SNP402\V. MNHP SNP404W, 

MNHP SNP443W. MNHP SNP451W, MNHP 
SNP468W. 

Description 

Premolariform teeth of form 1 are, by far, rhe 

most numerous. The crown is rather siender 

(0.61 < ratio “length/height” of the crown < 

0.93), but their base is relatively robust (1.53 < 

ratio “length/width” of the crown < 2.55). 

The main cusp is high and has a triangular outline 

in latéral view. It is curved baclcwards and slightly 

towards die lingual sidc. Ils apex is rather sharp on 

the highcst crowns, but more rounded on the 

smallcst teeth. Nevertheless, it miist be noxcd that 

the apex of the cusp can be parnally eroded. Its 

anterior border is very convex: its base is usually 

thinner rhan ics apical portion which can form a 

flatten edge. Its posrerior edge is less convex, but 

very sharp along its wholc height. 1rs labial sîde is 

convex anrero-posteriorly. Its lingual side fbrms a 

central convex ridge, flanked by an anterior and a 

posrerior concave third. The posterior concaviry is 

usually better marked than the anterior one. 

Fig. 20. — Outline of cynodont premolaritorm teeth {form 1), from the Late Triasslc of Salnt-Nicolas-de-Porl. A, IRSNB R168 
B, MNHP SNP395Wi C. MNHP SNP468W; D. MNHP SNP492W; E. MNHP SNP58W; F, MNHP SNP83DD; G. IRSNB 28114/765 
H, IRSNB 28114/904: I. IRSNB 28114/32; J. IRSNB 28114/29: K, IRSNB 28114/973; L. IRSNB 28114/648; M, MNHP SNP214W 
N, IRSNB 28114/39; O, IRSNB 28114/119; P. MNHP SNP342W; Q, MNHP SNP382W; R, MNHP SNP136W, S, MNHP SNP443W 
T. MNHP SNP78. Scale t>ar: 1 mm. 
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The posterior accessorV cusp is always vcry redu- 
ced and triangular in latéral view, les maximum 
height can reach the third of che height of che 
main cusp. Its apex is nor vcry sharp. Its vertical 
axis usually .slopes baclcwards. 
Wear can affect the apex of rhe cusps, but does 
not form cicarly defincd facets. The crown is dis- 
tinctly separated from che root by a constriction, 
particularly well marked on the anterior and the 
posterior sides of the teeih (MNHP SNP342W, 
MNHP SNP443W, MNHP SNP451W). Thc 
root is not preserved in the premolariform teeth 
discovered in Saint-Nicolas-de-Port. 

Discussion 
Premolariform teeth of form 1 appear, at first 
sight, morphometrically heterogeneous: the small 
crowns sccn> proportionally mucli lowcr than the 
taller ones. Figure 22 shows the relative growth 
of the length (in Ln) and the height (in I n) of 
the Crown in the premolaritorm teeth discovered 
in Saint-Nicolas-de-Port. The coefficient of cor¬ 
rélation calculated for the teeth of form 1 is asto- 
nishingly high: r - 0.985, The allometry 
coefficient b, calculated according to Teissiers 
(1948) formula, is 1,21. The apparent morpho- 
merrical heterogeneit)' of these teeth can chere- 
fore be easily explained by the positive allometry 
between the length and the height of the crown: 
the height grows more quickly than the length. 
Figure 23 shows that the length and che width of 

the crown, in the premolariform teeth of form 1, 
can be regarded as isomecncal: b = 1.05; r = 0.94. 
In conclusion, it can be assumed that the mor- 
phomerrical vanabiliry observed in these teeth 
reflccts ontogenetical différences and/or rhe posi¬ 
tion in the jaw, instead of taxonomie heteroge- 
neity. 

Form 2 
(Figs 19C, D, 21A-C) 

Material EXAMINED. — Spccimens discovered in 
Saint-Nicolas-de-Port: IRSNB R169. MNHP SNP 
95L, MNHP SNP12W. MNHP SNP85W. 

Description 
The premolariform teeth grouped in form 2 dif- 
fer from che othet forms by a second small acces- 
sory cusp, posteriorly. le is very reduced and 
reaches only the quarter of rhe height of rhe first 
accessory cusp. The proportions of the crown are 
similar to chose observed în the premolariform 
teeth of form 1 (see Table 8, Figs 22, 23). The 
asymmetry between the lingual and the labial 
sides of the main cusp is less marked than in the 
premolariform teeth of form 1, In anterior view, 
the main cusp is slightiy curved towards the lin¬ 
gual side of the tooth. Hahn et al. (1994) descri- 
be a well defined wear facet on the labial side of 
MNHP SNP12W: this is therefore a lower pre¬ 
molariform tooth, The base of the anterior 

Fig. 21. — Outline of cynodont premolariform teeth, from the Late Triassic of Saint-Nicolas-de-Porl. A, MNHP SNP85W (form 2); 
B, IRSNB R169 (form 2); C, MNHP SNP95L (form 2); D, IRSNB R1471 (form 4); E. MNHP SNP484W (form 6); F, IRSNB 28114/877 
(form 5): G, IRSNB R170 (form 3). Scale bar: 1 mm. 
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border of the main cusp is very sharp in IRSNB 

R169. In MNHP SNP85W, a small swelling on 

the base of the anterior cdge of the main cusp 

can tentatively be interpreted as the rough shape 

of an anterior accessory cusp. The base of the 

Crown is clearly scparated from the root by a 

constriction, as in the premolariform teeth of 

form 1. The root is not preserved in the known 

material. 

Discussion 

Hahn et al. (1994) refer SNP I2W to Tricuspes 

sigogtieatiue. I his identification is mainly based 

on the position of the second accessory cusp, on 

the postcrior wall of the crown. Nevertheless it 

seems that, in the présent case, this charactcr 

mainly reflects the low development of this cusp. 

Thus, because of the important divcrsify of the 

cynodont fauna from Saint-Nicolas-dc-Port, this 

identification is doubtful, in the absence of jaw 

fragments associating both premolariform and 

molariform teeth (see below). 

The morphological différences observed between 

the premolariform teeth of fornt I and form 2 

can perhaps bc interpreted as différences of posi¬ 

tion in the tooth row: premolariform teeth of 

form 1 shouid be set în a more anterior position 

than premolariform teeth of form 2. 

Form 3 

(Figs 19E, F, 21G) 

M/VTERIAL EXAMiNED. — Specimen discovered in 

8aint'Nicolas-de-Port: IRSNB R170. 

Description 

IRSNB R170 is characterized by its very high, 

slender and canmiform crown: the ratio “Jength/ 

height” of the crown is 0.57 (see Fig. 22). On the 

other hand, the ratio "length/width” of the 

crown, which is 2.15, has a usual value, as in the 

premolariform teeth of form 1 or 2. Borh the 

labial and the lingual sides of the main cusp are 

nearly symmetrically convex. The main cusp has, 

in latéral view, a triangular oucline and is curved 

backwards. Its apex is slightiy blunt. 1rs posrerior 

edge is very sharjî. Its anterior border forms a 

flattcned edge, on ks whole height. Along the 

anterior border of its lingual side, it l>ears a long, 

elliptical and flaiten wear facet. If  the orientation 

proposed for this toolh is correct, it is thus an 

upper premolariform. The posterior accessory 

cusp is tiny: it is only represented by a small 

swelling at the base of the posterior border of the 

main cusp. The root is not preserved. 

Discussion 

The very slender aspect of the crown (see 

Fig. 22. — Dispersion diagram (length/height) of the cynodont premolariform teeth. 

600 GEODIVERSITAS • 1997 • 19 (3) 



Late Triassic cynodonts from Saint-Nicolas-de-Poit 

Fig. 22) and the tiny posterior accesüory cusp 

discinguish IRSNB RI 70 from the other premo- 

lariform tecch discoverêd in Saint-Nicolas-de- 

Port. These différences could reflect a more 

anterior position of chis spccimen in che tooth 

row ot the animal. Ncverthcicss the présence of a 

well marked wcar facct. not observed in the pre- 

molariform tecth of forms 1 and 2, indicates that 

this tooth probably belongs to another taxon. 

Form 4 

(Figsl9I>J,21D) 

Material exAMINED. — Specimen discovered in 

Saint-Nicoias-de-Port: IRSNB R171. 

Description 

Contrary to IRSNB RI70, this tooth is very 

sfoclcy: the ratio “lengrh/heighr" of the crown is 

1.18. The ratio "length/width’* of the crown, 

which is 1 14, iç usual, as in the other forms of 

premolariform teeth previousiy described. The 

labial and lingual sides of the crown are quite 

asymmetrical: the labial sidc is very convex ante- 

ro-posrcriorly and che lingual one, straJght. The 

main cusp is low, stocky and triangular in out- 

line. Its apex is rounded and beats a small ellipti- 

cal wear facet, showing the dentine, on its labial 

side. If  the orientation proposed for this tooth is 

correct, IRSNB R171 is chus a lower premolari¬ 

form. Boch thé anterior and posterior edges of 

rhe main cusp arc not very sharp. The posterior 

accessory cusp, weakly developed and very roum 

ded, rcaches che quarter of che height of che 

main cusp. At che junction between rhe two 

cusps, the labial side of the crown bears a smaJl 

dimple. The root is noi preserved. 

Discussion 

Figure 22 shows that this tooth is morphometri- 

cally different from rhe other premolariform 

teeth discovered in Saint-Nicolas-dc-Pori (excepe 

MNHP SNP484W) becausc of its low and sco  ̂

cky crown. l'he very rounded apex of the cusps is 

an unusual feature, too. 

Form 5 

(Fig. 21F) 

Material EXAMINED. — Specimen discovered in 
Saint-Nicolas-de-Port: IRSNB 28114/877. 

Description 

This fragmentary dental crown is very small and 

extremely thin: the ratio “length/width" of the 

crown is 4.17. The main cusp has, in latéral 
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Fig. 23. — Dispersion diagram (length/width) of the cynodont premolariform teeth. 
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view, a rriangular ourline and is tather elongated 

amero'posteriorly. Its apex is very sbarp and both 

its anterior and posterior edges are extremely 

sharp, too. The anterior edge is sJighcly longer 

than the posterior one and, therefore, the main 

cusp slopes ^lightly backwatds. The posieiior 

accessory cusp is rriangular and very sbarp, too. 

It reaches the half of the hcight of the main cusp. 

The base of the crown Is broken, but seems par- 

ticularly high. 

Discussion 

IRSNB 28114/877 differs from the other pre- 

molariform tecth discovered in Saint-Nicolas-de- 

Port becausc of its extremely narrow crown (see 

Fig. 23) and its very sharp edges. 

Form 6 

(Figs 19G, H,21E) 

MaTERIAL EXAMINED. — Specimen discovered in 

Saint-NicoIas-de-Porr: MNHP SNP484W 

Description 

MNHP SNP484W is characrerized by its pro- 

portionally long, low and narrow crown: the 

ratio “length/widrh” of the crown is 3-83 and the 

ratio “length/heighr** of the crown, T27. Both 

the labial and the lingual sides of the crown are 

symmerrically antero-posteriorly convex. The 

edge is sharp on the whole length of the crown. 

The main cusp is short, not very high and rrian¬ 

gular in outline. Both its anterior and posterior 

cutting edges are slightly convex. Its apex is 

rather rounded. The posterior accessory cusp is 

quite low and rounded, but very elongated ante¬ 

ro-posteriorly. Ar rhe base of the anterior edge of 

the crown, an elliptical flattened surface, sho- 

wing the dentine, probably represents a contact 

facet with the anterior adjacent crown in the 

tooth row. The base of the crown seems constric- 

ted. 

Discussion 

MNHP SNP484W is clearly different from the 

other premolariform teeth discovered in Saint- 

Nicolas-de-Port: the proportions of the crowns 

are unusual (see Figs 22, 23), the main cusp is 

very short and low, the accessory cusp is propor- 

rionally very long and the contact area, ar the 

base of the crown, is not présent in the other spé¬ 

cimens. Consequently, it probably belongs to 

another taxon. 

AePINITIES of PREMOLARII-Om TEETH 

FROM Saint-Nicolas-uf-Por'e 

Premolariform teeth similar to rhose discovered 

in Sainr-Nicolas-de-Port hâve been described in 

primitive pccrosaurs, Triassic cynodonts and early 

mammals. 

Pterosaurs 

Teeth similar to premolariforms discovered in 

Saint-Nicolas-de-Port are described in the ptero- 

saur Eiidimorphodon mnzii (WÜd 1978) These 

are formed by a main cusp slightly curved back- 

wards, with a sharp-pointed apex and a very 

sharp edge, and by a small posterior accessory 

cusp. Ncvertheless, the enamel bears numerous 

longitudinal ridges and the crown is Icss com- 

pressed labio-lingually. “Premolariform” teeth of 

Eudimorphodon are preserved in the Upper 

Triassic of Sainr-Nicolas-de-Port, too (Godefroit 

& Cuny, in prep.). 

Cynodonts 

The general pattern of premolariform reeth dis¬ 

covered in Saint-Nicolas-de-Port can be obser\'ed 

in scveral groups of Triassic cynodonts. 

Thrinaxodontidae. In Thrinaxodon liorhinus 

Sceley, 1895, from the Early Triassic of 

South Africa, the most anterior upper postcanines 

are compressed labio-lingually and bi- 

cuspid, with an anterior main cusp and a posterior 

accessory cusp. Ncvertheless, these always bear a 

wcll dcvelopcd lingual cingulum (Battail 1991). 

Galesauridae. In Galesaurus Owen. 1860, from 

the Early Triassic of South Africa, both the upper 

and the lower posreanines are compressed labio- 

lingually, bicuspid, without distinct anterior 

accessor)' ̂cusp and without cusped cingulum 

(Battail 1991). Neveriheless, they differ from the 

premolariform teeth from Sainr-Nicolas-dc-Port 

in their main cusps very curved backwards and 

in their posterior accessory cusp proporrionally 

higher. 

Cynognathidae. In Cynognathus crateronotus 
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Seeley» 1895» from the Early Triassic and Early 

Middle Triassic of South Africa, the postcanine 

teeth are always Gomprcsscd labio-lingüally, ver)' 

sharp and devoid of cingulum. In the largest spé¬ 

cimens, the most anterîor po.sttanLnes are very 

similar fo rhe premoiariturm leeth from Saint- 

Nicolas-de-Port, with a high main cusp slightly 

curved backwards and a small posterior accessory 

cusp. Ncvcrthdess thcse teeth are clearly larger in 

Cypiognathus, The juvénile specimens hâve a 

more complex postcanine structure (Battail 

1991). 

Chiniquodontldae. Scctorial and bicuspid post¬ 

canine teeth can be observed in Probelesodon 

lewisi Romer, 1969 and Probaïnognathus jemeni 

Romer, 1970, from the Middle Triassic of 

Argentina. In Probaimgpmthm. the main cusp is 

very low and noi very deveJopcd and, morcover, 

the edge of the crown is sinuous, wirhout well 

defined accessory cusp. The postcanine teeth of 

I^obeksodon are cypically bicuspid: only rhe most 

posterior postcanines possess an antenor accès- 

sory cusp. NeVerchelcss, the main cusp is aiways 

more curved backwards than in rhe premolari- 

form teeth from Sainc-Nicolas-de-Port. 

Trîtheledontidae. If  bicuspid dental crowns are 

présent in Pacbygelenm Waeson, 1913. 

Tritheledon riconoi Broom, 1912 and 

Diartbrognathus broorni Crompton, 1958, from 

rhe Late Triassic of South Africa, these teeth are 

never as scrictly sectorial as in the premolariform 

teeth from Sainr-NicoUs-de-Port. 

Dromathenidae. The postcanine teeth of rhe 

Dromatheriidae are aiways strictly sectorial, 

without developed cingulum and with a cutting 

edge. In DromiHherhm .ylvestiv F.rnmonSj 1857, 

from the Late Triassic of the United States, some 

postcanincs seem typically bicuspid: the posterior 

accessory cusp is cither smaller chan the main 

cusp or almosr ol rhe sarrie si^e. The root is 

always double and, contrary to the premolari¬ 

form teeth discovered in Saint-Nicolas-dc-Port 

(at least in the forms T 2 and 6), there is no 

consrriction betw'cen the crown and che root. It 

is interesting to observe thar, in Dpvmathermm, 

these “premolariform*' teeth arc set more poste- 

riorly than the tricuspid teeth. Premolariforms 

are not recorded in other .species, only known by 

very fragmentary material or by îsolated teeth. As 

explained above, the premolariform teeth attri- 

buced to Tricuspes sigogneauae by Hahn et al. 

(1994) are hcre more cautiously referred to 

Cynodontia indet, 

Early ntammals 

Morganucodontidae. (Rhaerian and Early 

Liassic of \X^estem Europe» Groenland, China 

and South Africa). Morganucodonridae are 

l'cprcscnted in Saint-Nicolas-de-Port by isolated 

molars of Brachyzostrodon coupatezi Sigogneau- 

Russcll, 1983 and Brachyzostrod^m maior Hahn, 

Sigogneau-Russcll et Godefroit, 1991. Other taxa 

are also présent but hâve not been described yet. 

In the Morganucodonridae, rhe premolariform 

teeth présent a similar structure as those discove¬ 

red m Saint-Nicolas-de-Port. 

In Morganucodon Kuhne. 1949 the prcmolars are 

formed by two cusps» as in the premolariforms 

discovered in Saint-Nicolas-de-Porr. Neverthe- 

less, the crown is less narrow labio-hngually and 

rhe anterîor side is rounded and somefimes e%'en 

bulbous, The main cusp is more elongated 

antero-posteriorly. A wcak cingulum seems 

always présent. The naot is double (Mills 1971 î 

Kermack et ai 1973; pers. ob.s.). 

In Megiizostrodoti ruduerae Crompton er Jenkins, 

1968, pm2 and PM4 are bicuspid and they scem 

devoid of cingulum. Neverthele.s.s, they clearly 

differ from premolariform teeth discovered in 

Saint-Nicolas-de-Port by rheir more stocky and 

bulbous appearance (see Crompton 1974, 

figs 4-6). 

In Erythrotherium parringtoni Crompton, 1964, 

pm2 and pm3 rescmble the premolariform teeth 

from Saint-Nicolas-de-Port in being bicuspid 

and apparently devoid of cingulum. 

Ne\'ertheless, as in the other Morganucodonri¬ 

dae. these teeth look less sectorial and more bul¬ 

bous. 

Kuehneotherndac. (Rhaetian and Early liassic 

of Western Europe, Groenland and India). 

Theria are represented, in Sainr-Nicolas-de-Port, 

by the Woutersiidae Woutersla Sigogneau- 

RusselJ, 1983 and by orlier undescribed 

Kuehneotheriidae. Premolars are known in rhe 

Kuehneotheriidae Kuehneotheriutn praecursoris 

Kemiack, Kermack et Mussett, 1968. They differ 

from the premolariform teeth discovered in 
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Saint-Nicolas-de-Porr by their more elongated 

and more curved main cusp and also by the fre¬ 

quent présence of a small anterior accessory cusp 

and of cingular éléments. 

CONCI.USÏONS 

From the preceding compari.sons, it appears that 

the premoiariform tecth discovered in Saint- 

Nicolas-de-Port hâve évident afîinities with the 

cynodonts. In rhe other groups of reptiles, only 

the pterosaur Eiuiimorphorlon has dentaJ crowns 

with a similar structure, but with numerous and 

well marked enamel ridges. In the early mam- 

mals Morganucodontidac and Kuehneotheriidae, 

the crowns of the prcmolars are more bulbous 

and usLiaJly possess cingular eJements. 

The premoiariform teeth from Saini-Nicolas-de- 

Port do not show clear diagnostical characters allo- 

wing their strict identification at the Family levcl. 

The attribution of scv^eral prcmohinform teeth to 

the species Triruspn sigogneauaCr proposed by 

Hahn et ai (1^194)  ̂is here regarded as doubrful.. 

The absence of preserved root is particularly déter¬ 

minant. The morphologicai and morphomecrical 

variabilicy of the crown permits die distinction of 

six “forms"\ This heterogeneicy probably reflects 

the presence of several taxa in this material. If  dro- 

marheriids had alternating (and continuons) repla¬ 

cements like in Therioherpeton, it can not be 

excluded that premoiariform teeth represent, in 

face, replaced dcciduous teeth, which must be 

numerous In the fossil sample. 

GOMPHODONT CYNODONTS 

Family Traversodontidae von Huene, 1936 

Preliminaky remarks 

Hopson (1984, 1985) thinks that the 

Traversodontidae represent a paraphylctic group: 

he believes that the ancestry of rhe family 

Tritylodontidae lies wlthin it. Therefore, the 

Traversodontidae are not strlcdy monophylctic, 

but rather represent a grade group. On rhe ocher 

hand, Batrail (1991) recogniees the Traverso¬ 

dontidae as a monophyletie group: rhe Tritylo¬ 

dontidae should form the sister-group of the 

Traversodontidae. 

It is interesting to note that the Traversodonti¬ 

dae, known by complété skull marcriaJ, arc rclati- 

vely small forms in the late Early Triassic 

{Pasctialgiutthus, Andescymodorh.r), medium-sized 

forms in the early Middle Triassic [Saücnodon, 

M/tîsttngtitithu^...) and large to very large forms tn 

the late Middle Triassic and in the early Late 

Triassic (Exaeretodony Jschîgnathusy Scaleno- 

dantoides...). It is therefore rather surprising to 

fmd, in deposits dated from the very end of the 

Triassic. tiny teeth which, on the basis of their 

structure, seem to bc attributable to travers'odon- 

cids. It cannot bc excluded, however, chat the 

taxonomie position of these forms might be ree- 

valuated. should more complété material rcveal 

major anatomica! différences with the typical, 

well known Traversodontidae. 

Genus Maubetigia n.g. 

Type species. —Mauheugia lotharingica n.sp. 

Df^RIVAHO NOMïMS. — Dcdicaccd to Dr. P.-L. 
Maubeuge, for his concriburiori co the knowledge of 

the geoiogy and palaeontology of the Lorraine area 

and for his active participation in the exploration of 

the quarry of Saint-Nicolas-de-Port. 

DiaGNOSIS. — As for the only currently recognized 
species Maubetigia lotharingica n.sp. 

Discussion 

Sec below. 

Maubeugia lotharingica n.sp. 

(Figs 24. 25) 

Holotype. — IRSNB R172, a left upper postcanine, 

with its root nearly complerely preserved. 

DerivaTIO NOMINIS. — lotbaringicus, -a, ~um 
(lat.) - from Lorraine (north-eastern France). 

Locus TYPICUS. — Quarry at Rosières-aux-Salincs, 
région of Saint-Nicolas-de-Port (Meurthe-et-Moselle, 
France). 

S'I RAI UM TYPICUM. — “Rhaetian” sandstones. Upper 

Triassic. 

L)I^GN0SIS, — Traversodontidae known by only one 
upper postcanine tooth, with the following characters: 
crown very small (width = 0.80 mm) with an ovoid 
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outlinc in occluial view (ratio “Jcngth/width” of thc 
Crown = 0,80); lablaJ NÎdc iorigci. bur Icss convcx rlian 
the lingual sidc. Main labiaf cusp somrwbat higher 
ihan rhe lingual onc. l'ransverse ridge set behind the 
middle of rhc crown, but nor tnerged wiih thc posrc- 
rior cingulum; anrerior baiin œn.scqucnily larger chan 
rhe poüterior haNtri. Wdl dcvclopcJ centril cusp on 
the transverse ndge, dose to the labial main cusp and 
separared from thc lingual cusp by an embayment. 
Large antcro-labial accessory cusp connecced to the 
main labial cusp by a prominent ridge. Both anterior 
and posterior "cingula” very low and very poorly 
expressed. 

Description 

Orientation 

The orientation of IRSNB RI 72 proposed here is 

mainly based on comparisons with the upper 

postcanincs of ScaUnodon charigi Cronipcon. 

1972 and Boreogomphodon jeffersoni Sucs f/ Olsen, 

1990, which closely rcsemble rhis tooth. Jn lhe 

Traversodontidae, the upper postcanincs arc clear- 

ly wider (labio-Ungually) than long (mesio- 

distally). As in advaneed Traversodontidae, the 

transverse ridge of IRSNB RI 72 is set behind the 

middle of rhe roofh and the anterior basin is 

therefore bettci developed than the posterior one. 

rhe buccal sidc is longer and less convcx than the 

lingual side. A tall accessory cu.sp is set on the 

anrero-labial margin of the crown. Thus, IRSNB 

RI 72 is a left upper postcanine. 

Measnrements 

Length of the crown (= maximum mesio-distal 

diarneter) = 0.65 mm; width of the crown 

(= maximum labio-lingu;d diarneter) = 0.80 mm. 

Crown 

In occlusal view, the crown is subovoid in out- 

line, wider than long (the ratio “length/widch'  ̂ûf 

the crown = 0.81). The labial border is longer, 

but less convex than tJic lingual one; the anterior 

border is more convex than the posterior one. 

Three cusps are arranged to form a rransverse 

row. The lingual cusp seems the widest and the 

centra! cusp is by far the smallest. The central 

cusp is doser to the labial cusp. The three main 

cusps are connccted together by a transverse 

ridge. This ridge is set in a posterior position, 

behind the middle of the crown. A very large 

accessory cusp, nearly as wide as the labial cusp, 

is set on thc antero-labial margin of the crown. 

*rhc edges of both rhe main and îhe accessory 

labial cusps form a conrinuous ridge, parallel to 

thc labial side of the crown. Very low ridges, res- 

pcctively parallel to the anterior and the poste- 

rior margins of the Crown, connect, on one hand, 

rhe accessory labial to rhe lingual cusps and, on 

the other hand, the main labial to the lingual 

cusps. A wide anterior basin is surrounded by rhe 

lingual side of thc accessory labial cusp, by the 

antero-lingual sidc of the main labial cusp, by 

the anterior side of rhe central cusp and by the 

antero-labial sidc of rhc lingual cusp. A smaller 

and less well defmed posterior basin occupies a 

corresponding position behind the transverse 

ridge: it is Surrounded by the postcro-lingual side 

of the main labial cusp. by rhe posterior side of 

rhe central cusp and by the postero-labial .side of 

the lingual cusp. 

In labial view, the main and the accessory labial 

cusps are separated from cach other by a shallow 

indentation. The accessory cusp is somewhat 

lower than the main onc. Thelr apices arc very 

rounded. At rhe level of their junction, the anie- 

rior side of rhc crown forms a very small basin. 

The crown is separated from the root by a well 

marked con.striction. 

In lingual view, the lingual cusp seems lower 

than the main labial cusp, and its apex seems less 

rounded. kt the base of the crown, a small, cllip- 

tical and deep dépréssion can be observed. This 

is probably duc to post-mortem distortion of the 

specimen. 

In anterior view, the crown bas a bell-moulhed 

outline. Both labial and lingual sides are convex 

dorso-ventrally: the lingual wall is somewhat 

more convex than the labial onc. l he main labial 

cusp is the highest. It is connected to die central 

cu.sp by a prominent ridge wkh anterior wall 

nearly vertical. The central cusp is separated 

from the lingual cusp by a rather deep indenta¬ 

tion. The rransverse ridge passes on the labial 

side of the lingual cusp. l’he crest connecting the 

accessory labial cusp to the lingual cusp (“ante¬ 

rior cingulum") is quite low and forms tiny 

undulations. The constriciion between the 

crown and clic root is very clearly marked. 

In posterior view, thc posterior wall of the por¬ 

tion of the transverse ridge connecting the labial 
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and the central cusps is less vertical than the 

anterior wall. The ridge connecting the main 

labial and the lingual cusps (‘'posterior cingu- 

lum”) is very low and not very devcloped. 

Root 

The tip of tlie root is broken. Complété, the root 

was probably much higher than the crown. In 

lingual view, it is subrectangular in shape: its 

anterior and posterior sides are straight and ncar- 

ly parallel. In anterior view, the root is genriy 

tapering to the tip. The posterior border is more 

oblique than the anterior one. 

Discussion 

The morphology of the upper postcanines is very 

variable in the Traversodontidae: therefore, they 

are very useful to establish the phylogenetical 

relationships of the different généra within this 

famiiy (Battail 1989). Thm, ir is interesting to 

compare IRSNB RI 72 wiih the upper post¬ 

canines in currently known traversodonts. 

Pascualgnathm Bonaparte, 1966 

Andescytiodon Bonaparte, 1969 

RuscoTiiodon Bonaparte, 1970 

(Lower Triassic of Ai^entina) 

The upper postcanines of fhese small and primi¬ 

tive Traversodontidae share several plesiomorphic 

characters (Battail 1989). Contrary to IRSNB 

RI 72, the transverse ridge connecting the labial 

and the lingual cusps is set anieriorly, in rhe 

anterior part of die crown. The posterior basin is 

consequently larger than the anterior one. d’here 

is no trace of central cusp. An accessory cusp is 

présent, posreriorly to the main labial cusp. Both 

the anterior and the posterior cingula are well 

developed. 

Fig. 24. — IRSNB R172, left upper postcanine of Maubeugia lotharingica, from the Late Triassic of Saint-Nicolas-de-Port. A, stereo- 
photographs; B, occlusal view; C, labial view; D, lingual view; E, anterior view; F, posterior view. Scale bar: 1 mm. 

GEODIVERSITAS * 1997 • 19(3) 



Lace Triassic cynodonts from Saint-Nicolas-de-Port 

Scalenodon Crompton, 1955 

(Middie Triassic of Tanzania, Zambia and ? 

Russia) 

The different species in the genus Scalenodon 

{sensu Batrail 1991) differ mainly from each 

other in the structure of their postcanine teeth. 

The différences observed in the Tanzanian spe¬ 

cies are summarized by Crompton (1972, 

table 1). The transverse ridge is always set poste- 

riorly, behind the middie of the crown, like in 

IRSNB RI72. The ancenor basin is thcrefore 

much larger ihan the posterior basin. In several 

spccies, the transverse ridge, quitc posteriorly set, 

merges with the posterior cingulum and the pos¬ 

terior basin is consequently lost. Except in 

Scalenodon charigi Crompton, 1972, rhe trans- 

verse ridge supports a well developed central 

cusp. The anterior and posterior cingula are 

more or less developed in the different species of 

Scalenodon, Antero-labial and/or antero-lingual 

accessory cusps are occasionally présent. The 

upper postcanines of Scalenodon differ from 

ÎRSNB RI72 in several details, The crown, 

much larger, is always proportionally wider. The 

labial side is usually more convex than the lin¬ 

gual one. The central cusp is set more lingually: 

it ïs connected to the lingual cusp by a promi¬ 

nent ridge and separated from the labial cusp by 

a deep embayment. 

Massetopiathus 1967 

(Middie Triassic of Argentina) 

In Massetogfiathus, the transverse ridge is set quite 

posteriorly and merges with the posterior cingu¬ 

lum; it supports a central cusp, close to the lin¬ 

gual cusp. The posterior basin is consequently 

Fig. 25. — IRSNB R172, left upper postcanine of Maubeugia lotharingica, from the Late Triassic of Saint-Nicolas-de-Port. A, occlusal 
view; B, labial view; C, lingual view; D, anterior view; E, posterior view, ab, anterior basin; al, antero-labial cusp; c, central cusp; 
L. lingual cusp; ml, main labial cusp; pb, posterior basin; tr, transverse ridge. Scale bar; 1 mm. 
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lost, but chc ancerior basin is ênlarged. A large 

accessory cusp is set anceriorly and slightly lin- 

gually to rhe labial main cusp. The lingual wall of 

rhe Crown looks tberefore oblique- The labial side 

of rhe Crown is ver)' convex antero'posteriorly. 

Traversodon von Huene, 1936 

(Upper TViassic of Bruzil) 

In this large Traver.sodontidae, the upper postca¬ 

nines are proportionally much wider than in 

IRSNB 28114/113. The iransverse ridge connec¬ 

ting the labial and the lingual cusps is set behind 

the middle of the crown and the anterior basin is 

somewhat larger than the postetior one. 

Contrary to IRSNB 28114/113> the lingual cusp 

is much higher than the labial one and clierc is 

neither central cusp nor accessory cusp. 

Gomphodontosuchus von Huene, 1928 

(Upper Triassic of Brazil) 

In this genus> the transversc ridge connecting the 

lingual and rhe labial main cusps forms the pos- 

terior wall of the crown and is devoid of central 

cusp. A labial and a lingual accessory cusps are 

set on the anterior margin of the crown and 

connected to the corresponding main cusp by a 

low ridge. The labial cusps are clcarly set more 

anteriorly than the lingual ones. The anterior 

basin surrounded by these four cusps is particu- 

larly enlarged, but not very deep. 

Exaeretodon Cabrera, 1943 

(Upper Triassic of Argentina, Brazil and India) 

Ischignathiis Bonaparte, 1963 

(Upper Triassic of Argentina) 

The upper postcanincs of these large Traverso- 

dontidac are formed by two main cusps connec¬ 

ted by a low posrerior transverse ridge, concave 

posteriorly and oblique. The main labial cusp is 

set much more anteriorly than the main lingual 

cusp. An accessory lingual cusp is set in iront of 

the main lingual cusp. An accessory labiiil  cusp 

forms an anterior lobe accommodaied in the 

posterior concavity of the anterior adjacent 

tooth. Theretore, the crown of the upper postca¬ 

nines bas, in ocdusal view, a characteristic geni- 

culate outline. An accessory posterior cusp can 

occasionally be dcvelopcd. The central cusp is 

apparently absent. The anterior basin is more or 

less enlarged in the different species. 

Arctotniversodon Sues, Hopson et Shubin, 1992 

(Upper Triassic of Canada) 

The upper posreanines of this large Traverso- 

dontidae arc very large and very compressed 

mesiü-distally. The transverse iidge connecting 

the labial and the lingual cusps forms the poste¬ 

rior wall of the crown and supports a prominent 

central cusp. Ir is close to the lingual cusp and 

sepaxated froni the labial cusp by a deep embay- 

ment. There is no anterior accessory cusp. The 

anterior cingulum is well developed. 

Microscalenodon Hahn, Lepage Wouters, 1988 

(Upper Triassic of Belgium) 

The upper postcaaines of Micmcalenodon are. as 

IRSNB R172, very small. rhe crown is vety 

compressed mesio-di.stally mà its morphology is 

quite simple; a large lingual cusp and a small 

labial cusp are connected by a transversc ridge 

forming the posterior wall of the crown, without 

central cusp, accessory cusp and anterior cingu¬ 

lum. 

Boreogomphodon Sues erOlsen, 1990 

(Upper Triassic of the USA) 

The upper postcanincs of this genus closely 

resemhie IRSNB RI 72 They are very small, less 

than 5 mm wide. The labial side is longer and 

less convex than the lingual one. The transverse 

ridge, set behind rhe middle of rhe crown, sup¬ 

ports a well developed central cusp. A large 

antero-labial accessory cusp is connected to the 

main labial cusp by a prominent ridge. The ante¬ 

rior ridge ("anterior cingulum") connecting the 

accessory labial cusp to the lingual cusp is very 

low and poorly developed. Neverthelcss, they 

difïer in severaJ details. The crown is proportio¬ 

nally wider in Boreogomphodtm, The transverse 

ridge is set more posteriorly and the po.sterior 

basin is consequently lost. The central cusp is 

close CO the lingual cusp and separaicd from the 

labial cusp by a deep embayment. 

brom these dctailed comparisons with the upper 

postcanines in the different généra of 

Traversodontidac, it appears that IRSNB RI 72 

shows an original set of morphological characters 
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justifying its attribution to a separate new genus: 

— The Crown is ovoid in occlusal view and not 

very compresscd mesio-distally. 

— The tranüverse ridge is set behind the middie of 

the Crown, but does not participate in the poste- 

rior Wall of the crown. The anterior basin is lar- 

ger than the posterior basin. 

— The transverse ridge supports a wcll developed 

central cusp» close to the labial cusp and separa- 

ted froni the lingual cusp by a deep embayment. 

— The antero-labial accessory cusp is parcicularly 

well developed and connected to the main labial 

cusp by a prominent ridge. 

— The tooth is very small. 

In the structure of its upper postcanines, Mau- 

beugia more closely resembles Scalenodon and 

Eoreogomphodon than any other taxon. Figure 26 

illustrâtes the possible phylogenetic relationships 

between the different généra of Traversodonti- 

dae. Although discovered in Late Triassic out- 

crops, Maubetigia looks, in the structure of its 

upper postcanines, rather “primitive”.  This cia- 

dogram, modified from Bartail (1989, fig. 128), 

only reflects the modifications in the structure of 

the upper postcanines and is, therefore, very res¬ 

trictive. A more definitive assessment oi the phy- 

logeny of the Traversodontidae must await an 

analysis of the whole skeleton in these gompho- 

dont cynodonts. 

Genus Roseria n.g. 

Type SPECIES. — Rosieria debatei n.sp. 

DerivaTIÜ NOMINIS. — From the type locality 
Rosières-a ux-Salines. 

DiagnoSIS. — As for the only currently recognized 
species Rosieria debatei n.sp. 

Discussion 
See under Rosieria debatei n.sp. 

Microscalenodon 

Fig 26. — Possible phylogeny of ihe Traversodoniidae. foUowing lhe modifications of the structure of their upper postcanines (after 
Battail 1989. modified). 1. upper postcanines mainly tormed by orie main lingual cusp and one main labial cusp. connected togelher 
by a transverse ridge; presence of cingula in front of and behind lhe fransverse ridge; presence of one postero-labial accessory 
cusp. 2. disparition of the postero-labiat accessory cusp. fransverse ridge set behind the middie of lhe crown. 3. formation of a basin 
in front of the fransverse ridge; apparilion of one anlero-labial accessory cusp. 4. central cusp connected to the main labial cusp. 
5. central cusp connected to the lingual cusp. 6. transverse ridge merging with the posterior cingulum. 7, antero-labiaf accessory 
cusp dispiaced medially. 8, upper postpgnines very compressed mesio-disially 9. development of a central basin; apparition of one 
antero-lingual accessory cusp. 10, transverse ridge concave backwards; geniculate outline of the upper postcanines. 
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Rosieria dekatei n.sp, 

(Figs 27, 28) 

Holotyi'E. — IRSNB RI73, an upper lefr post¬ 
canine, root not preserved. 

DerivatIO NOMINIS. — Dedicaccd in honour to 

Dr. D. Dcisatc, for his active palaeontological 

field-work in Lorraine and adjacent areas. 

Locus 'HTICUS. — Quarry at Rosières-aux-Salines, 

région of Sainc-Nicolas-de-Port (Meurthc-et-Moselle, 

France). 

Stratum TVPICUM. — “Rhaetian” sandstones. Upper 

Triassic. 

Diagnosis. — Traversodontidac known by onc upper 
postcanine tooth, with the following characters: 
Crown very small (width * L22 mm) with a subrec- 
tangular outlinc, in occlusal view (ratio 
“Icngth/width” of the crown = 2.2); labial side straight 
and lingual sidc convex. Main lingual cusp much 
higher tnan the labial one. Lransverse ridge set behind 

the middie of the truwn: it ducs noi participaie in the 
pcisterior wall of the crown; anterior b;tsin conse- 

qucntly inuch larger ihan rhe posterior basin. No cen¬ 
tral cu.sp on the rransverse ridge. Smail anteto-labial 
accessory cusp conncctcd to the main labial cusp by a 

prc»mincnt ridge. Both anterior and posterior cingula 
not dcveloped. 

Description 

Orientation 

The orientation of IRSNB R173 proposed here 

is mainly based on the presence of an accessory 

cusp, assumed to be set in antcro-labial position, 

as in rhe advaneed Traversodontidac (see Battail 

1989, fig. 123). If  this orientation i.s correct, the 

lingual side of the crown is more convex than the 

labial one, as in most Traversodonridae, and the 

lingual cusp is clearly higher than the labial one, 

as iiî Traversodon von Huene, 1936, Scalenodon 

angustifrons (Farrington, 1946), or Micro- 

scalenodon Hahn, Lepage et Wouters, 1988. 

Fig. 27. — IRSNB RI 73, left upper postcanine of Rosieria delsatei, from the Late Triassic of Saint-Nicolas-de-Port. A, stereophoto- 
graphs, occlusal view: B, labial view; C, anterior view; D, posterior view; E, lingual view. Scale bar: 1 mm. 
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Moreover, the transverse ridge is set behind the 

middle parc of the crown, as in ail advanced 

Traversodontidae. Thus, IRSNB R173 is a left 

upper postcaninc. 

Measurements 

Length of the crown = 0.55 mm; width of the 

crown = 1.22 mm. 

Crown 

The crown of IRSNB R173 is very small. In 

occlusal view, it is elongaced (ratio 

“length/widch” of the crown = 0-45) and subrec- 

tangular in outline. The labial border is nearly 

straight, whereas the lingual border is very 

convex. Both the anterior and posterior borders 

are slighrly concave and nearly parallel. The 

crown is formed by two main cusps connected 

by a cutting transverse ridge. The main lingual 

cusp is much larger rhan the labial one. The 

transverse ridge is set behind the middle of the 

crown and does not support any central cusp. 

This ridge delimics a large anterior basin and a 

small posterior basin. A small anccro-labiaJ cusp 

is connected to the main labial cusp. 

In labial view, the main and the accessory labial 

cusps are connected by a high ridge: their limit  is 

not clear. The main labial cusp is clearly highcr 

than the accessory one. Their apex is very roun- 

ded. 

In lingual view, the lingual cusp has a piriform 

outline. Its base is very broad and both its ante¬ 

rior and posterior borders are sigmoid. Its apex is 

rounded. 

In anterior view, both the labial and lingual bor¬ 

ders ot the crown are very convex. The lingual 

cusp is much wider and higher than the main 

labial cusp. The transverse ridge connecting thèse 

cusps is very high and its anterior wall is not as 

vertical as the posterior one- The anterior basin is 

not limited by an anterior cingulum. 

In posterior view, the posterior wall of the trans- 

ml 

Fig. 28. — IRSNB R173, left upper postcanine of Rosieria delsatei, from the Late Triassic of Saint-Nicolas-de-Port. A, occlusal view; 
B, labial view; C. lingual view; D, anterior view; E. posterior view, ab, anterior basin; al, antero-labiai cusp; L, lingual cusp; ml, main 
labial cusp: pb. posterior basin: tr, transverse ridge. Scale bar: 1 mm. 
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verse ridge connecting the lingual and che main 

labial cusps is ncarly vertical. The posterlor 

basin, very poorly developed, forms a small 

dépréssion at the level of the junccion benveen 

the lingual and the labial cusps; it is not limited 

posteriorly by a posterior cingulum. A constne- 

tion delimits the crown and the root. 

Root 

The root is not preserved in IRSNB R173. 

Discussion 

IRSNB RI73 differs from IRSNB R172, referred 

to the new spccies Maubeugia totharingica, in its 

propordonally wïder outline, in its lingual cusp 

much higher than its main labial cusp and in lack- 

ing a central cusp. Moreover, the antero-labial 

accessory cusp is clearly less developed than in 

the larter; however, the development of tliis cusp 

is highly variable in the tooth row of the 

Traversodontidae (see Crompton 1972). 

Ir resembles IRSNB R406, discovered in rhe 

Rhaetian of Habay-la-Vicille and referred to 

Mtcroscalmodon nanm Hahn, Lepage r’r  Wouters, 

1988, in its small she, in its propordonally wide 

Crown, in its lingual cusp much higher than its 

labial cusp and in lacking a central cusp, It dif- 

fers from the latter in retaîning a small posterior 

basin and an antero-labial accessory cusp. 

IRSNB RI73 resembles rhe upper postcanine 

teerh o{ Scalenodon angustifrorn (Farrington, 

1946), from the Middle Triassic of Tanzania, in 

the elongated oudine of its crown, in its lingual 

cusp clearly higher than its labial one, in the pré¬ 

sence of an antero-labial accessory cusp, in its 

transverse ridge set posteriorly, behind the mid¬ 

dle of the crown, and in retainmg a small poste¬ 

rior basin. It diflers, however, from die latter in 

its smaller .size and in lacking a central cusp as 

well as a dngulum. 

The new tooth from Saint-Nicolas-de-Port 

resembles rhe upper postcanines of Traxtersodon 

von Huene, 1936 m its lingual cusp much higher 

than its labial cusp, in the absence of accessory 

cusp and in the presence of a posterior basin dis- 

tinedy smaller than the anterior one. It differs in 

its smaller size and in the presence of a well deve¬ 

loped antero-labial accessory cusp, absent in 

Traversodon. Moreover, the transverse ridge seems 

set more posteriorly in IRSNB R173- 

Contrary to the upper postcanine reeth of 

Massetogtmthus Romer, 1967, Gomphodonto- 

suchusvoïi Huene, 1928, Isdngnathus Bonaparte, 

1963, Exaeretodon Cabrera, 1943, Boreogompho' 

don Sues er Olscn, 1990 and An totraversodon 

Sues, Hopson ef Shubin, 1992, the transverse 

ridge of IRSNB RI73 does not form chc poste¬ 

rior wall of the crown and the anterior basin is 

conscquently less cniarged than in the former 

genem. 

In conclasion, the crown of IRSNB R173 pré¬ 

sents an original set of characters justifying its 

attribution to a new genus of Traversodontidae; 

Rosieria, Figure 26 shows ihat the upper postca- 

nines oi Roseria can easily be derived from those 

of Traversodon by simple addition of an antero- 

labial accessory cusp and by slight backwards 

movemenr of lhe transvcr.se ridge. In the .sarne 

way, the postcanine teeih of Scalenodon and 

Muubeu^a can bc derived from chose of Rosterla, 

by doubling of the lingual or the labial cusp, res- 

pectively. 

Genus aff. Roseria 

(Figs 29, 30) 

MatERIAL EXAMINED. — Specimen discovered in 

Saint-Nicolas-de-Port: IRSNB R174, a left upper 

postcanine. 

Description 

Orientation 

As in IRSNB R173. 

Measurements 

Lengch of che crown = 0.65 mm; width of the 

crown = 1.05 mm. 

Crown 

In occlusal view, the crown is very elongated 

lahio-lingually (ratio “Icngth/width” of the 

cTow = 0.62) and subelliptical in outline. The 

lingual border is more convex than the labial one 

and lhe anterior border, much more convex than 

the posterior one: lhe latter is nearly pcrfectly 

straight. The crown is formed by iwo cusps 
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connected together by a rransverse ridge. The 

lingual cusp is much larger rhan thc labial one. 

The tranüverse ridge is rclativcly low, in the 

middle of che crown. It is sec bchind thc middle 

of the crown and does not support any central 

cusp. This transverse ridge delimirs a small posre- 

rior basin and a larger anterior basin. The poste- 

rior basin is limitcd posteriorly by a low, poorly 

developed and straight posterior cingulum. The 

anterior cingulum limiting the anterior basin is 

very poorly expressed, too, but very convex. 

There is no evidence of an accessory cusp. 

In lingual view, the lingual cusp bas a pinform 

outline: its base is broad and its apex rounded. 

Its anterior border is slightly concave, but its pos¬ 

terior border is nearly straight. There is no clear 

constriction between thc crown and che root. 

In labial view, the labial cusp has a triangular 

outline: borh its anterior and posterior borders 

are nearly srraighe Its posterior border is more 

oblique than its anterior border. Its apex is rather 

rounded. 

In anterior view, the lingual cusp is much wider 

and somewhat higher than the labial one. The 

Fig. 29. — IRSNB R174, left upper postcanine of aff. Rosieria, from the Late Triassic of Saint-Nicolas-de-Port. A, occlusal view; B, 
labial view; C, lingual view; D. anterior view; E, posterior view. Scale bar: 1 mm. 
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transverse ridge lorms a deep notch, ar thc level DISCUSSION 

of the junction bccween these cusps. ~1 he slope of [RSNB R174 is reminiscent of IRSNB RI 73, 

the anterîor wall of the transverse ridge is not refeired to the newly defmcd spccies Rosieria del- 

very marked. The antei ior cingulum is very low. satei  ̂in its small and elongated crown, in its lin- 

In posterior view, the posterior basin looks very gual cusp larger and higher than its labial one, in 

small. The posterior wall of the transverse ridge its transveise ridge set behind the middie of the 

is more vertical than the anterior one. The poste- crnwn, without central cusp, and in the rétention 

rior cingulum is very short and very low. of a small posterior basin. It differs mainly in the 

absence ol a small antcro-labial accessor)' cusp. In 

Root this character, it rather resembles Tntversodon. 

The root of IRSNB RI 74 is robust, but very ero- However, the absence of this accessory cusp on an 

ded. It was at least 1.5 times as high as the isolatcd tooth is, in advanced Traversodonridae, a 

Crown. In lingual view, it has a semielliptical ouc- négative character without acrual phylogenecical 

line. Its vertical axis is oblique, set at an angle of significance. In Scalenodan, for cxample, the deve- 

abour 30® with the vertical axis of the crown. Its lopmenr of the anterior accessory cusps and of 

anterior side is more convex than its posterior the cingula is variable wîthin the dental row of a 

one. In anterior view, the root has a triangular same animal (see Crompton 1972). For this rca- 

outline. Both its labial and lingual sides are son, it cannot be excluded thaï IRSNB R174 

slightiy convex. T he lingual side is longer than bclongs to the same spccies or, at least, to che 

the labial one. 1 he dp of the root is very roun- same genus as IRSNB RI73. That is the reason 

ded and set at the level of the junction berween why the former postcanine is provisionally refer- 

the cusps of the crown. red to alF. Rosiena ̂waîting for further evidence. 

Fig. 30. — IRSNB R174, left upper postcanine of aff. Rosieria, from the Late Triassic of Saint-Nicolas*de-Port. A, occlusal view; B, 
labial view; C, lingual view; 0, anterior view; E, posterior view, ab, anterior basin; L, lingual cusp; I, labial cusp; pb. posterior basin; 
tr, transverse ridge. Scale bar: 1 mm. 
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Gcnus aff. Microscalenodon 

(Figs 31, 32) 

MaTERIAL EXAMINED, — Specimen discovered in 

Saint-Nicolas-de-Porr: IRSNB R175, a left upper 

postcanine. 

Description 

Orientation 

See Hahn, Lepage & Wouters 1988. 

Measurements 

Length of the crown: 0.58 mm; width of the 

Crown: 1.15 mm. 

Crown 

In occlusal view, the crown is proportlonally very 

wide (ratio “lengrh/width” of the crown = 0.5) 

and subrectangular in outline. The labial border 

is shorrer and more convex than the lingual one, 

which is an unusual character in the 

Traversodontidae. The posterior border is perfect- 

ly straight and the anterior border, somewhat 

convex. The morphology of the crown is quite 

simple: two cusps connected together by very 

poorly devcloped anterior and posterior ridges 

(“cingula*'). ‘ITie lingual cusp is by far the largest; 

the labial cusp is very short antero-posteriorly, 

but rather elongated labio-lîngually. The ridges 

delimit a large central basin. Therc is no évi¬ 

dence of a trnnsversc ridge: it is merged probably 

with the posterior ridge, forming the posterior 

wall of the crown. Therc is neither central nor 

accessory cusps. 

In lingual view, the lingual cusp is not very high 

and has a piriform outline: its base is large 

antero-posterioly and its apex Ls very rounded. 

In labial view, the labial cusp is very low and tri- 

angular in outline. It clearly slopes towards the 

anterior side. 1rs apex is rounded, too. 

In anterior view, the lingual cusp is distinctly 

higher than the labial cusp. The anterior ridge is 

nearly non-existent. The central basin gently 

slopes Irom the posterior wall to the anterior 

base ot the crown. 

In posterior view, the posterior ridge is clearly 

higher than the anterior one and forms the pos¬ 

terior wall of the crown. 

Fig. 31. — IRSNB RI75. left upper postcanine of aff. Microscalenodon. from the Late Triassic of Saint-Nicolas-de-Port. A, occlusal 
view; B, labial view; C. lingual view; D, anterior view; E. posterior view. Scale bar: 1 mm. 
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Fig. 32. — IRSNB R175, left upper postcanine of aff. Microscalenodon, from the Late Triassic of Saint-Nicolas*de-Port. A, occlusal 
view: B, labial view; C, lingual view; D. anterior view; E, posterior view. cb. central basin; L, lingual cusp; I. labial cusp. Scale bar: 
1 mm. 

Root 

The root is not preserved in this specimen. 

Discussion 

IRSNB RI75 resembles Microscalenodon nanus 

Hahn, Lepage et Wouters, 1988 in the quite 

simple structure of its crown, wichout transverse 

ridge, central and accessory cusps. Moreover. the 

anterior and the posterior sides of the crown are 

nearly parallel, the lingual cusp is very rounded 

and the central basin genily slopes froni the pos¬ 

terior wall to the anterior base of the crown. It 

differs from IRSNB R406. che holotype and only 

upper postcanine currcntly referred to 

Microscalenodon nanus, in irs crown proportion- 

ally lower, in its labial cusp less developed and in 

lacking an extended wear facer on its occlusal 

side. In the current State of our knowledge, for 

wanr of material, we cannot form a correct esti- 

mare of the dental variation wirhin the species 

Microscalenodon nanus. That is the reason why 

IRSNB R175 is tentatively referred to aff. Micro¬ 

scalenodon. 

Family TraversODONTIDAE, gen. and sp. indet. 

(Figs 33, 34) 

Material examined. — Specimen discovered in 
Saint-Nicolas-de-Pori: IRSNB R176, a left lower 

postcanine. 

Description 

Orientation 

In the Traversodontidae, the lower postcanines 

are formed by a transverse ridge supporting two 

main cusps on the anterior half of the crown and 

by a low basin on the posterior half of the crown. 

The labial main cusp is usually higher than the 

lingual one. 

Measurements 

Lcngth of the crown = 1.32 mm; width of the 

crown =1.13 mm. 

Crown 

In occlusal view, the crown has a subtrapezoidal 

outline. It is proportionally longer than wide: the 
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ratio "Icrigth/width’’  of the crown = 1.17. The 

posterior half of the labial border and the poste- 

rior border are very convex. The lingual border is 

nearly perfeccly straight. The ancerior border is 

slightly concave and very oblique. The ancerior 

half of the crown is formed by two large cusps 

connected together by an ancerior transverse 

ridge. The labial cusp Is much longer (mesîo- 

distally), but somewhat less wide (labio-lingually) 

than the lingual cusp, In front of the transverse 

ridge, the labial cusp beats a poorly developed 

swelling. A tiny ancerior dépréssion is limited by 

the ancerior wall of the transverse ridge and by 

the lingual side of the ancerior swelling of the 

labial cusp. The posterior half of the crown 

forms a talon, noi very large and dlstincdy narro- 

wer than the ancerior part of the crown. The pos¬ 

terior talon forms a central valley elongated 

ancero-poscerîorly and surrounded by a ridge 

which bears a broad lingual acccssory cusp, 

adjoining che main lingual cusp. 

In ancerior view, the crown has a bell-shaped 

oücline. The labial cusp is distmcrly higher than 

the lingual cusp. The cransverse ridge connecting 

rhese cusps is not very high. The ancerior déprés¬ 

sion has a triangular outline. The crown and the 

root are separared by a well marked constriction. 

In posterior view, the central valley of the poste- 

Fig. 33. — IRSNB R176. left lower postcanine of Traversodontidae indet., from the Late Triassic of Saint-Nicolas-de-Port. A, stereo- 
photographs, occlusal view; B, labial view; C, lingual view; D, anterior view; E, posterior view. Scate bar: 1 mm. 
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rior talon gently slopes from the transverse ridge 

to the posrerior wall oi the crown. The posterior 

portion of the ridge surrounding the valley is 

particularly low. 

In labial view, the large labial cusp bas a triangu- 

lar outline. It is broader than high. Its anterior 

border is convex; its posterior border is shorter 

and straight. Therefore, this cusp somewhat 

slopes bacicwards. Its apex is vcry eroded. The 

lingual part of the talon looks proportionally 

very short. The crown is separated trom the root 

by a well marked constriction, as in anterior 

view. 

In lingual view, the main and the accessory lin¬ 

gual cusps are so closely united and their apex are 

so eroded that they form a quasi-continuous and 

straight ridge which slopes obliquely downwards 

from the main to the accessory cusp. The anterior 

swelling of the labial cusp lies in front of the level 

of the anterior border of the main lingual cusp. 

Root 

The tip of the root is broken. At the level of the 

fracture, the root has, in basal view, an ovoid 

outline. Its anterior border is shorter, but more 

convex than its posterior border; its lingual bor¬ 

der is more convex than its labial border. The 

pulpal canal is very small and rounded. 

Discussion 

IRSNB R176 has the rypical traversodont pat¬ 

tern of a transverse ridge supporting two main 

cusps on ihe anterior half of the crown and a 

narrower talon on its posterior half. If  the upper 

postcanines are very variable and, thus, phylo- 

genctically useful in the Traversodontidae, rhe 

lower postcanines are much more constant and 

less diagnostical. 

The lower postcanines of the primitive 

Traversodontidae Pascualgnathus Bonaparte, 

1966 Andescynodon ̂Bonaparte, 1969 differ 

Fig. 34. — IRSNB R176, left lower postcanine of Traversodontidae ind., from the Laie Triassic of Saint>Nicolas-de-Port. A, occlusal 
view; B, labial view; C, lingual view; D, anterior view; E, posterior view, ad, anterior dépréssion; aL, accessory lingual cusp; I, labial 
cusp; mL, main lingual cusp; ta, talonid; tr, transverse ridge. Scale bar: 1 mm. 
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froxn IRSNB R176 in rhe présence of a posrero- 

labial accessory cusp, connectée! to che main 

labial cusp by a low ndge, and in the lack of a 

postero-lingual accessory cusp on the talon of 

their crown. Moreover, the posterior basin îs 

more enlaiged ihan in the lancr. There is no 

trace of anicrlor .welling on the ancerior side of 

the main labial cusp. 

In the lower postcanincs of Scalenodon 

Crompton, 195^, a small accessory cusp» équiva¬ 

lent to the anrerior swelling of the labial cusp 

übserved in IRSNB RI76, is developed on the 

antero-labial side of the crown. However, a pos¬ 

terior accessory cusp is présent on the labial side 

of the talon, rather than on the lingual side. as in 

IRSNB R176, Moreover, the posterior basin is 

more enlarged than in the larter. 

In Massetognathus Romer, 1967, the posterior 

talon is lowcr and its basin is more enlarged than 

In IRSNB R176. Both the labial and lingual 

ridges of ihc talon are crenulated, but there is 

neither well developed posterior accessory cusp 

nor anterior swelling of rhe labial cusp. 

The lower postcanincs of Gomphodontosuchus 

von Huene, 1928, Exaaetodon Cabrera, 1943, 

Ischîgnathus Bonaparte, 1963 and Scalenodon ̂

toides Crompton et Ellenberger, 1957 dlffer from 

IRSNB R176 in possessing the following derived 

characters; 

— The lingual cusp is distinctly inclined oblique- 

ly backwards. 

— The labial cusp is broader than the lingual 

cusp. 

— Excepr in hchigtiathusy the labial cusp is set 

anteriorly with respect to the lingual cusp. 

— There are two accessory cusps: a postero- 

lingual one and a postero-labial one. 

The lower postcanine referred to Microscalenodon 

nantis Hahn, Lepage Wouters, 1988 resembles 

IRSNB RI76 in its very small s\it and in the 

proportion.  ̂of its main cusps. Nevertheless, an 

accessory cusp is developed on the postero-labial 

side of the crown, the talon and the posterior 

basin are distinctly more developed and the labial 

cusp does noc beat any anterior swelling. 

From these comparisons with the lower post- 

canines in the different généra of Traversodonti- 

dae, it can be concKided that IRSNB R176 shows 

an original set of morphological characters: 

— The antero-labial cusp is longer (mesio-distal- 

ly) but less wide (labio-lingually) than the antero- 

lingual cusp. 

— The antero-labial cusp supports an anterior 

swelling. 

— There is a broad postero-lingual accessory cusp. 

— The talon is noc very enlarged: it forms a cen¬ 

tral valle}’^  elongated antero-posteriorly. 

— The tooth is very small. 

In che absence of more complété material, corres- 

pondences with che généra Maubeugia and 

Rosieriay defincd on isolated upper postcanines 

from che same locality, are impos.sible to esra- 

blish. That is the reason why IRSNB R176 is 

referred to Traversodontidae indet. 

Family aff. TRAVERSODONTIDAE, 

gen. and sp. indec. 

(Figs 35, 36) 

Material examined. — Specimen discovered in 

Saiiit-Nicolas-de-Port: IRSNB RI77- 

Description 

Orientation 

IRSNB R177 shows morphological affinities 

with the upper postcanines of the Traverso¬ 

dontidae (see discussion). The marked slope of 

the main cusps permits to distinguish the ante¬ 

rior and posterior sides of the crown. If  the inter¬ 

prétation proposed here is correct, the small 

accessory cusp would be set on the antero-labial 

border of the crown, as in advanced 

Traversodontidae. Therefbrc, it is identified as a 

righr upper postcanine. 

Measurements 

Length of the crown = 1.39 mm; width of the 

crown = 1.5 mm. 

Crown 

In occlusal view, the crown of IRSNB RI 77 is 

subtrapezoidal and very elongated antero-poste¬ 

riorly: the ratio “length/width” of the crown is 

0.93. The lingual border is long and very convex; 
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the labial one is sborter and slighrly concave. Borh 

the antcrior and postcrior bordcrs are nearly 

straight and oblique: the postcrior border is longer 

than the anterior one. The crown is divided lato 

rwo parts by an antero-posteriot furrow. The lin¬ 

gual part is the widest and Js fully covered by a 

very large lingual cusp. The labial side of the 

crown is tormed by two labial cusps. TWe postcrior 

labial cusp is the largest: it is connected to the 

apex of the labial cusp by a rransversc ridgC:. set 

behind the rniddlc of the crown. The antero-labial 

accessory cusp is connected to the main labial 

cusp by a small ndge and connected to the lingual 

one by a poorly devcloped anterior dngulum. The 

transverse ridge, connecting the lingual and the 

main labial cusps, delimics an anterior and a pos- 

terior valley. The anterior valley is surrounded by 

the antero-labiaJ side ol rhe lingual cusp, the 

anterior Wall of the Transverse ridge, the antero- 

lingual side of the main labial cusp. the lingual 

side of the accessory labial cusp and the postcrior 

Wall of the anterior cingulum. The postcrior val¬ 

ley is disrinerly smailcr than the anterior one: ir is 

limited by the postero-labial side of the lingual 

cusp, the postcrior wall of the transverse ridge and 

the postero'lingual side of rhe main labial cusp. 

Therc is no évidence of a postcrior cingulum. 

In anterior view, rhe lingual cusp is by far the 

highest: the main labial cusp reaches the half of 

its heighf and the accessory labial cusp, the îhird 

of the main labial cusp. Borh the lingual and che 

main labial cusps are somtfwhar inclincd Tuwards 

the labial side of the crown. The transverse ridge 

is deepiy notched b)' the antero-posrerinr furrow. 

The anterior cingulum is very low and is al.so not¬ 

ched by the antero-posterior furrow. d’he posccro- 

lingual side of the main labial cusp is less vertical 

than the antero-labial side of the lingual cusp. 

In postcrior view, the postero-labial side of the 

main cusp is nearly perfecily verncal; che poste- 

ro-lingual side of che main labial cusp is more 

oblique. The postcrior valley is opened posterior- 

ly: it is noi limited by a poscerior cingulum. The 

poscerior ridge of the lingual cosp is well inarked. 

In lingual view, rhe lingual cusp ns subrriangular 

in outlinc and clearly inclined baclcwards. The 

anterior border is oblique, forming an angle of 

about 45‘’ with the base of the crown, and 

somewhat convex. The postcrior border is shor- 

ler, more vertical and very slightly concave. The 

apex of the cusp is very rounded. 

In labial view, the main labial cusp has almost 

Fig. 35. — IRSNB R177, right upper postcanine of ? Traversodontidae indet., from the Late Triassic of Saint-Nicolas-de-Port. A, 
occlusal view; B, labial view; C, lingual view; D, anterior view; E, posterior view. Scaie bar: 1 mm. 
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the same ourline as che lingual cusp. le is inclined 

backwards and iis apex is rounded too. The 

acceSvSory labial cusp, very low, is placed against 

it: rhe ridge connecting the two labial cusps is 

low and poorly dcveloped. 

Root. 

The root is not preserved in IRSNB RI77. 

Discussion 

IRSNB R177 is undoubtedly reminiscent of the 

upper postcanine teeth of rhe advanced 

Traversodontidae in rhe general organisation of 

its Crown. A large lingual cusp is connecied to 

the main accessory cusp by a transverse ridge set 

behind the middle of the crown and delimiting 

an anterior and a smaller posterior valley. An 

accessory cusp is set in front of ihe main labial 

cusp and the anterior valley is closcd by an ante¬ 

rior cingulum. The organisation of chc cusps Is 

similar to IRSNB R174, referred to ihe newly 

defined genus Ro:^ieria. Ncvertheless, it differs 

from the upper postcanines of ail currently 

known Traversodontidae in being longer (mesio- 

distally) than wide (labio-lingually). 

In its proportions, IRSNB RI77 more closely 

resembles the lower postcanines of the 

Traversodontidae. Nevertheless, its morphologi- 

cal organization is quitc different. The lower 

postcanincs of the Traversodontidae arc rather 

constant indeed (sec Battail 1989): a high trans¬ 

verse ridge supports two cusps on the anterior 

half of the crown and a low basin forms the pos¬ 

terior half. An accessory cusp is usually présent 

on the posiero-labial portion of the crown. 

In certain respeas, IRSNB R177 is reminiscent 

of the postcanine of the Har-imiyidac. This 

group, oiily known by isolated teeth» is very 

abundant in Saint-Nicolas-de-Porc (Sigogneau- 

Russcll 1989, 1990). The Haramiyidae are centa- 

rively idencified as primitive allotherian 

mammals (see Buder & Macintyre 1994 for an 

extended discussion of Haramiyidae affinities). 

As in IRSNB Rl77, the dental crowns of the 

Haramiyidae are elongated antero-posteriorly 

and they are divided into two rows of cusps by a 

deep ancero-posterior furrow. However, the 

“accessory cusps” are more numerous on the 

anterior part of the lower postcanines and on the 

posterior parc of the upper ones. Moreover» the 

posterior slope of the dominacing cusps is never 

as marked as in IRSNB R177. 

Fig. 36. — IRSNB RI77. right upper postcanine of ? Traversodontidae indet., from the Late Triassic of Saint-Nicolas-de-Port. 
A, occlusal view; B, labial view; C, lingual view; D, anterior view; E, posterior view, ab, anterior basin; al, antero-labial cusp; L, lin¬ 
gual cusp; ml, main labial cusp; pb, posterior basin; tr, transverse ridge. Scale bar; 1 mm. 
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It can be concluded that ÏRSNB R177 mosf cio- 

sely resemble.s the upper postcanines of rhe 

Traversodonüdae: the general organiz;iriün of the 

cusps is similar to the new dcPined gcnus 

Rosieria. Becau.se of îts very unusual proportions, 

it is caurioiisly referred to familîn aff. Travcrso- 

dontidae, waiting for rhe discovery of more com¬ 

plété material. 

PALAEOBIOGEOGRAPHY OF LATE TRIAS- 

SIC AND EARLY JURASSIC CYNODONTS 

FoSSn. LOCAIJTIES AND HORIZONS 

Table 9 givcs a synihetic corrélation, niodified 

from Lucas & Hunt (1994)  ̂of Lace Triassic and 

Earlyjurassic formations discussed in ihe text. 

Ischigualasto Formation 

(San Juan Province, Argentina) 

Age. Latc Carnian (Hunt 1991; Hunt & Lucas 

1991). Eaxiy to Lace Carnian (Battail 1993). 

Taxa discovered. Traversodoniidac: Exaeretodon 

frenguelli Cabrera, 1943; Exaeretodon vincei 

(Bonaparte, 1963); hchignathus sudamerkanus 

(Bonaparte, 1963). 

Chiniquodontidae: Chiniquodon theotonicus 

von Huene. 1936. 

Upper part of the Los Colorados Formation 

(La Rioja Province, Argentina) 

Age. Late Norian (Bonaparte 1972; Lucas & 

Hunt 1994), 

Taxa discovered, Tritheledontidae: Chaliminia 

Bonaparte, 1978, 

Remark. Bf»naparte (1972) îdentified postcranial 

bones as cf. Tritylodon, Lucas & Hunt (1994) 

suspect tliat theypçrcain to Chaliminia. 

Upper Santa Maria Formation 

(Rio Grande do Sul, Brazil) 

Age. Latc Carnian (Hunt 1991; Hunt & Lucas 

1991). Early Carnian (Battail 1993). 

Taxa discovered. Traversodontidae; Traversodon 

stahleckeri yon HuenC;, 1936; Gomphodontosuchns 

hrasiliensis von Huene, 1928; Exaeretodon fren- 

Cabrera, 1943. 

Dromacheriidae: Therioherpeton cargnini 

Bonaparte et Barbcrena, 1975. 

Chiniquodontidae: Chiniquodon theotonicus 

von Huene, 1936; Belesodon magnificus 

von Huene, 1936. 

Loiver Elliot Formation 

(Morobong Hill,  Lesotho) 

Age. Late Carnian or Early Norian (Hopson 

1984). 

Taxon discovered. Traversodontidae: ScalenO' 

dontoides macrodontes Crompton et Ellenberger, 

1957. 

Upper Elliot and Clarens Formations 

(South Africa and Lesotho) 

Age. Hectangian to Sinemurian (Olsen & Galton 

1984). 

Taxa discovered. Tritheledontidae; Pachygenelus 

montis Watson, 1913: Diarthrognathus hroomi 

Crompton, 1958; Tritheledon riconoi Broom, 

1912. 

Tritylodontidae: Tritylodon longaevus Owen, 

1884 (rcmwSues )986h). 

Remark. Pattsta likhoelensis Lees et Mills, 1983, 

from Lesotho, is certainly a Tritheledontidae, 

possibly a synonyni of Pachygenelus monus 

(Lucas & Hunt 1994). 

Maleri Fortnatinn 

(Andhra Pradesh, India) 

Age. Late Carnian (Hopson 1984; Battail 1991). 

Taxon discovered. Traversodontidae: Exaere- 

todon staffsticae Chauerjecy 1982. 

Remark. Battail (1991) considers that Exaere¬ 

todon statisticae might be a junior synonym of 

Exaeretodon frenguelli. 

Bull Canyon Formation 

(Eastetn Nevv Mexico, USA) 

Age. Early to Middic Norian (Lucas & Hunt 

1994, fig. 20.5). 

Taxon discovered. Dromatheriidae; Pseudotri- 

conodon chatteijeei Lucas «tOakes, 1988. 

Remark. The identification of ihis taxon as a 

cynodont has been questioned by Sues & Olsen 

(1990), but without justification. 

Kayt»tta Formation 

(Nortb-eastern Arizona, USA) 

Age. Late Sinemurian - Early Pliensbachian 
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(Peterson & Pipiringos 1979; Clark & Fastovsky 
1986; Sues 1986b). 
Taxa dîscovered. Tritylodontidae; Kayentathe- 
ritim wtllesi Kêrrnack* 1982; Qligokyphtts sp.; 
Dinnebu<fdon amarûli Sues, 1986; Nearctylodon 
broomi Lewis, 1986. 

La Boca Formation 
(Tamaulipas, north-eastern Mexico) 
Age. ? Early Jurassic (Clark et ai 1991, 1994). 
New radiomctric datas indicate rhat rhis forma¬ 
tion would be Middie Jurassic in âge (Luo, 
pers. comm.). 
Taxon dîscovered. Tritylodontidae: Bocatherium 
mexicanum Clark et I lopson, 1985. 

Navajo Satidstones 
(Arizona, USA) 
Age. Pliensbachian (Marzolf 1990). 
Taxon dîscovered. Tritylodontidae: Tritylo- 
dontid indet. (Winklcr er æ/. 1991). 

Turkey Brançh Formation 
(Richmond Basin>Virginia, U.S.A.) 
Age, Early ro Middie Carnian (Sues & Olsen 
1990; Sues 1994), 
Taxa dîscovered. Traversodontidae: Boreogom- 
phodon jejfersoni Sues et Olsen, 1990, 
Dromatheriidae; Microconodon tenuirostris 
Osborn, 1886. 

Cîimnock Formation 
(Sanford Basin, Norrh Carolina, USA) 
Age. Late Carnian (Sucs et ai 1994; Lucas & 
Hunt 1994). 
Taxa dîscovered. Dromatheriidae: Dromathe- 
riurn sylvestre Emmoiis, 1857; Microconodon 
r^'m//7Tc;rrr/.r Osborn, 1886. 

Wolfuille Formation of the Fundy Group 
(Minas Basin, Nova Scotia, Canada) 
Age. Late Carnian or Carno-Norian (Hopson 
1984). 
Taxon di.scovered. Traversodontidae: ArctO' 

traversodon plemmyridon (Hopson, 1984). 

Mc Coy Brook Formation ofthe Fundy Group 
(Novia Scotia, Canada) 
Age. Early Jurassic (Sliubin et al. 1991): 

? Hetiangian (Lucas Hunt 1994). 
Taxon dîscovered. Tritheledontîdae: Pachyge- 
nelus cl. monus. 
Remark. ? Pachygenelus milleri Chatterjee, 1983, 
(rom the Dockuin Formation (Upper Iriassic) of 
Near Post (Western Texas, USA) is regarded by 
Shubin et ai (1991) as doubtfiil because it lacks 
diagnostic cynodont characters: teeth are fused to 
the jaw and cherc are no cingula on the post¬ 
canine teeth. 

Pant 4 Quârry ofSt Bridées island 
(Glamorgan, U.K.) 
Age. Hcctangian to Early Sinemurian (Evans & 
Kermack 1994). 
Taxon dîscovered. Tritylodontidae: Oligokyphus 
cf major. 

Windsor Hill  Fissure 
(Somerset, UK) 
Age. Pliensbachian (Kühne 1956). 
Taxon dîscovered. Tritylodontidae: Oligokyphus 

Kühne, 1956. 
Remarks. Kuhne (1956) described originally 
cwo spccies, O. major and O. minor  ̂which are 
probably sexual dimorphs (Sucs 1985). 
A tritylodontid incertae sedls is présent at the 
nearby Holwell Quarry (Savage 1971). 

Saint-Nicolas-de- Port 
(Meurthe-et-Moselle, France) 
Age. Late Norian (Buffetaut & Wouters 1986; 
Cuny ôf Ramhoer 1991; Cuny 1993) or Early 
Rhaetian (Sigogneau-Rtisscll 19S3a). 
Taxa dîscovered. Dromarherüdae; Pseudotri- 
conodon wildi Hahn, Lepage et Wouters, 1984; 
Tricuspes tuehingensis E. von Huene, 1933; 
Trictiîpes sigog7ieituae Flahn, Hahn et Godefroit, 
1994; Tricuspes tapeinodon n.sp.; Meurthodon 

Sigogneau-Russcll et Flahn, 1994. 
Traversodontidae: Maubeugia lotharingica n.g., 
n.sp.; Rosieria dehatei n.g., n.sp.; genus 
aff. Mtcroicalenodon. 
Cynodontia incertae sedis: Hahnia obliqua n.g., 
n.sp.; Gaumia longiradicata Hahn, WÜd et 
Wouters, 1987; Lepagia gaumensis Hahn, Wild et 
Wouters, 1987. 
Remark. Godefroit (1997) describes a Late 
Triassic fauaa in the nearby and contempora- 

624 GEODIVERSJTAS • 1997 • 19(3) 



Late Triassic cynodonts from Saint-Nicolas-de-Port 

neous locality of Varangéville. This fauna 

includes teeth of indeterminate advanced cyno¬ 

donts. 

Medemach 

(G.-D. Luxemburg) 

Age. ^ Middie Norian (Hary & Muller 1967; 

QunycPaL 1995). 

Taxa discovcred, Drorriatheriidae: Pseudoîrico- 

nodon wildi Wahn, Lepage et Wouters, 1984; 

“cf. Triciispes tueèfmgerjs/s” (= Triciispes alT. sigo- 

gneauaé). 

Cynodontia incertae sedis\ Gaumia cf. incisa. 

Habay-Lz- Vieille 

(Gaume, Belgium) 

Age. Early Rhaetian (Bock 1987). 

Taxa discovercd. Dromatheriidae; Pseudotrico- 

7iodûn ? sp. 

Traversodoniidae: Microscalenodon nantis Hahn, 

Lepage Wouters, 1988. 

Cynodontia incertae sedis: Gaumia longiradicata 

Hahn> Wild et Wouters, 1987; ? Gaumia incisa 

Hahn, Wild Wouters, 1987; Lepagia gaumensis 

Hahn, Wild Wouters, 1987. 

Hallau Bone-bed 

(Kanton Schalïhauscn, Switzcrland) 

Age. For Clemcns (1980), the Hallau Bone-bed 

postdates rlie Upper Norian (Knolenmergel), but 

is no younger than the Lower, but not 

Lowermost, Hcrtangian (the bonc-bcd is overlain 

by a mari conlaining the ammonite Psiloceras 

johnstoni), Therefore, the Hallau local fauna is 

probably of Rhaetian âge. 

Taxa discovercd. Dromatheriidae: Triciispes sigo- 

gneaiiae HaJin, Hahn Wouters, 1994. 

Cynodontia incertae sedis'. Gaumia .sp.; Lepagia 

gaumensis Hahn, Wild er Wouters, 1987. 

Rhütsandstein bone-beds ofWürtîemberg 

(Germany) 

Age. Probably not older than Upper Norian and 

not younger than Lower Hettangian (Clemens 

1980). 

Taxa discovercd. Dromatheriidae: Tricuspes tue- 

bingensis E. von Huene, 1933. 

Tritylodontidac: OUgokyphus triserialis Hennig, 

1922 {sensu Sues 1985); Trttyl’odon fraasi 

Lydekker, 1887; Chalepotherium plieningeri 

(Ameghino, 1903). 

Lower Lufeng Pormation 

(Western Yunnan, China) 

Age. Hettangian co Pliensbachian (Chen et al. 

1982; Luo& Wu 1995). 

Taxa discovercd, (according to Luo bc Wu 

1994). Ttitylodontldae; Bienothenurn yunnanense 

Youag, 1940; Bienotheritim Young, 1947; 

Bienotijeriurn magnton Chow, 1962, OUgokyphus 

lufengensis Luo et Sun, 1993; Lufengia delicata 

Chow et Hu, 1959; Yunnanodon brevirostre (Cui, 

1976); Dianzhongia longistrata Cui, 1981. 

PALAEOGEOGRAPHICAL SKETCH OF 

ADVANCED CYNODONTS AND AFFINl- 

TIES OF THE SAINT-NICOLAS-DE-PORT 

CYNODONT FAUNA 

Threê .successive stages can be distinguished in 

the Late Triassic and Early Jurassic cynodont 

assemblages worldwide: the Late Cariiian/Early 

Nori-an assemblages, the Lace Norian/Rhaecian 

assemblages and the Liassic assemblages. Tbç, 

Late Carnian/Early Norian assemblages are parti- 

cularly well represented in South America 

(Argentina and Brazil), but éléments have also 

been di.scovered in Southern Africa, India and 

eastern Norrh America, l’hese assemblages are 

dominated by Traversodontidac. With the excep¬ 

tion of Boreogomphodon, ail are large or giant 

herbivorous cynodonts. The Chiniquodontidae 

appareiitly disappeared ac the end of the 

Carnian. The Dromatheriidae appeared during 

the Carnian. Thcy are very small cynodonts with 

perfectly secroria! postcanine teeth. This Late 

Carnian/Early Norian cynodont assemblages can 

be included wirhin the B-type assemblages, defi- 

ned by Romer (1966), 

The Late Norian/Rhaetian cynodont assemblages 

are well represented in Western Europe, on the 

western margin of the Ccrmanic Rcalm. The 

fauna discovercd in Saint-Nicolas-de-Porc is the 

most représentative of this type of cynodont 

assemblages. These are dominated by smail car- 
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nivorous or însectivorous cvnodonts with secto- 

rial posccanine teech (Dfomachcrüdae or 

Cynodonüa hicenae sedis). The Traversodoncidae 

are very rare and only represented by dwarf 

forms. The cynodonc fauna from Saint-Nicolas- 

de-Port appears very slmilar with thosc from 

Medernach (three généra tn common), Habay-la- 

Vicille (three or four généra in common) and 

Hallau (three généra in common). 

From a palaeoecological point of view, it is inter- 

esting to observe that, in Saint-NicoIas-de-Porc, 

small herbivorous Traversodontidae co-exisr with 

two groups of herbivorous allorherian maramals; 

the Haramiyidae and che Theroteinidae. Ail  

these small herbivorous groups probably had dif¬ 

ferent dictary spécialisations, allowing their sym- 

pathy. For Sigogneau-Russell & Hahn (1994), 

the haraniiyid teeth, which are rarely strongly 

worn, may be indicative of a dier bascd on soft 

plant matrer; the low cusps and délicate mors of 

the theroteinid molars perhaps suggest a diei 

based on rather softer vcgctables. ‘l'he stout root 

and the high cusps of the dwarf traversodontid 

postcanine teeth suggest a diet based on haidcr 

vegetablcs, The wcar pattern of the postcanine 

teeth is unfortunaiely insufficiently known, in 

this group, to confirm this hypothesis. In the 

same way, the Dromatheriidae co-cxLst with mor- 

ganucodontid mammals in Saint-Nicolas-dc- 

Port, as in Hallau (Peyer 1956) and Medernach 

(Cuny étal. 1995). Both groups axe characterized 

by triconodont cutting teeth and probably occu- 

pied similar ecological niches. Sigogneau- 

Russell àc Hahn (1994) suggest tfiat the 

Dromatheriidae (“chiniquodontoids”) were pro¬ 

bably too small to be carnivorous: perhaps they 

fed on insects with hard elytrae. In Saint- 

NicoIas-de-Port, the most frequent morganuco- 

dontid, Brachyzostrodtnu is characterized by its 

relatively large and very stocky molars, îndicating 

that ir fed on larger preys: it was probably a small 

carnivorous. 

The cynodont fauna discovered in the 

Rhatsandstein bone-bed.s from Germany bas a 

intermediate composition betvveen the typical 

Late Norian-Rhactian assernblages and the 

Liassic ones. Tricuspes is the only dromatheriid 

discovered in this area, whereas at least three 

généra of triylodontids hâve bcen discovered. 

These are the oldest Trîtylodontidae currcntly 

recognized. 

Outside Western Europe, the Late Norian 

Los Colorados Formation of Argentina has yicl- 

ded the oldest known Trirheledonridae: 

Cbalbnima. The presence of Pseudotriconodon in 

the Norian Bull Canyon Formation of New 

Mexico is doubtfui (Sues & OIsen 1990). 

Traversodontids and dromaiheriids are absent 

from the Liassic cynodont assemblages. T hese are 

characterized by the presence of Tritylodontidae 

and/or Trithelcdontidae. f.iassic rricylodontids 

hâve a pangean palaeogeographical distribution: 

th  ̂are known from Europe, Norrh America, 

China and South Africa. This reflects the appa¬ 

rent cosmopolitanism of tetrapod faunas at that 

period, as already noted by Sbubin et ai (1981), 

OIsen èc Galton (1984) and Lucas &c Hunt 

(1994). Nevertheless, at the gcneric level, the 

Liassic tritylodontids appear more endemic. Out 

of ren tritylodontid généra recognized in the 

Early Jurassic (the Rhatsandstein botie-beds from 

Germany are provisionally regarded as Late 

Triassic in âge), eighr hâve currcntly only been 

discovered în a limited palaeogeographical area. 

Dhuiebttodofh from the Kayenta Formation 

(USA), and yitfinanodon, from the Lower Lufeng 

Formation, are vet)  ̂similar and probably repre- 

sent sister-taxa by dental aponiorphies (Luo pets, 

comm.). If  this taxonomie similarity is taken into 

consideration, rhe endemism of tritylodonts 

would be lower. However, as the stratigraphie 

position of each ft>rniation is noc clcarly establi- 

shed, definitive palaeogeographical conclusions 

arc very hazardous for that period. The genus 

OUgokyphus has a wide palaeogeographical distri¬ 

bution: reinains bave been discovered in 

Germany, che United Kingdom* China and 

North America. Straügraphically, it probably 

ranges from ihe Rhaetian lo the Pliensbachian. 

The Upper Ellioi  and Lower Clarcns Formations 

of Southern Africa hâve yicided three tritheledon- 

tid generâ. Outside Southern Africa, a jaw frag¬ 

ment of the trithclcdontid Pachygeknus cf. morrus 

has been discovered in the ^ Hettangian Mc Coy 

Brook formation of Nova Scotia. 
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CONCLUSIONS 

The Late Triassic cynodonc fauna discovered in 

Saint-Nicolas-de-Pon is unique in rerms of the 

diversiry of the fauna. The following taxa are 

rcpresenred: Fseadatriconodon wildi Hahn, 

Lepage Wouiers. 1984; Triempes tuebingensis 

E. von Huene, 1933: Tricuspes sigo^eattae 

Hahn et Godefroit, 1994; Tricuspes tapei  ̂

nodon n.sp.; Meiirthodon gnllicus Sigogneau- 

Russell et Hahn, 1994; Hahnia obliqua n.g., 

n.sp.; Gatimiü longiradicata Hahn, Wild et 

Wourers, 19B7; Lepagia gaurnensisy Hahn, 

Wild er Woucers, 1987; Maubeugia lotharin- 

gica n.g., n.sp.; Rosieria dehaiei n.g., n.sp, and 

aff. Microscalenodon. Small carnivorous or insec- 

rivorous cynodonts are panicularly numerous 

and diversified (eight species). They are represeni- 

ed by the Family Dromatheriidae and by 

Cynodontia incenae sedis. h has been previously 

shown that Dromatheriidae probably represenc 

the sister-taxon ol Mammalia (Tlahn et ai 

1994). Herbivorous cynodonts are rare and pro¬ 

bably represented by dwarf fotms of the Family 

Traversodontidae. AlthougK very advanced, these 

rraversodonts are characterized by a primitive 

dental morphology. The study of the palaeo- 

geographical and stratigraphie distribution of 

Lare Triassic to Early Jurassic advanced cyno¬ 

donts indicares that the fauna discovered in 

Saint-Nicolas-de-Port i.s characterisiic of the Late 

Norian-Rhaetian period. 
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